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XANTHINE DERIVATIVES AS A2B ADENOSINE RECEPTOR ANTAGONISTS 

Field of the Invention 

The present invention relates to Aas adenosine receptor antagonists, and to their use in 
S treating mammals for various disease states, such as gastrointestinal disorders, immunological 
disorders, neurological disorders, and cardiovascular diseases due to both cellular 
hyperproliferation and apoptosis, and the like* The invention also relates to methods for the 
preparation of such compounds, and to phannaceutical cornpositions containing them. 

10 Background 

* . • 

Adenosine is a naturally occurring nucleoside, which exerts its biological effects by 
interacting with a family of adenosine receptors known as Ai , A2A, A2B, and A3, all of which 
modulate inopoitant physiological processes. For example, A2A adenosine receptors modulate 
coronary vasodilation, Asb receptors have been inq>licated in mast cell activation, asthma, 
1 S vasodihition, regulation of cell growth, intestinal function, and modulation of neurosecretion 
(See Adenosine Am Receptors as Thenq)eutic Targets, Drug Dev Res 45:198; Feoktistov et al.. 
Trends Pharmacol Sci 19:148-133), and A3 adenosine receptors modulate cell proliferation 
processes. 

Ad»osine Aib receptors are ubiquitous, and regulate multiple biological activities. For 

20 example, adenosine binds to Aib receptors on endothelial cells, thereby stimulating angiogeneisis. 

Adenosine also regulates the growth of smooth muscle cell populations in blood vessels. 

Adenosine stimulates A2B recq)tors on mast cells, thus modulating Type I hypersensitivity 

reactions. Adenosine also stimulates gastrosecretoiy activity by ligation with A2B in the 

' intestine. 
< 

25 While many of these biological effects of adenosine are necessary to maintain normal 

tissue homeostasis, under certain physiological changes it is desirable to modulate its effects. 
. For example, the binding of Aib receptors stimulates angiogenesis by promoting the growth of 
endothelial cells. Such activity is necessary in healing wounds, but the hyperproliferation of 
endothelial cells promotes diabetic retinopathy. Also, an undesirable increase in blood vessels 

30 occurs in neoplasia. Accordingly, inhibition of the binding of adenosine to A2B receptors in the 
endothelium will alleviate or prevent hypervasculation, thus preventmg retinopathy and 
inhibibitmg tumor formation. 

A2B receptors are found in the colon in the basolateral domains of intestinal epithelial 
cells, and when acted upon by the appropriate ligand act to increase chloride secretion, thus 

35 causing diarrhea, which is a common and potentially fatal complication of infectious diseases 

01-163-CIP 1 - Attorney Docket No. 01 -163-CaP 



wo 2004/106337 



PCTA;S2003/014085 



such as cholera and typhus. Aib antagonists can therefore be used to block intestinal chloride 
secretion, and are thus useful in the treatment of inflammatory gastrointestinal tract disorders, 
including diarrhea. 

Insensitivity to insulin exacerbates diabetes and obesity. Insulin sensitivity is decreased 
5 by the interaction of adenosine with A2B recq)tors. Thiis, blocking the adenosine A2B receptors 
of individuals with diabetes or obesity would benefit patients with these disorders. It has also 

* ■ « 

been demonstrated that A2B-aatagonists cause a reduction of blood glucose levels, and thus 
would be particularly useful in the treatment of type-II diabetes. 

Anoflier adverse biological eSect of adenosine acting at the Aib receptor is the over- 
io stimuktidnofcer*TalIL-6, a cytokmeassodated with dementias and Al 

Inhibiting the bmding of adenosine to A2B receptors would therefore mitigate those neurological 

disorders that are produced by 11^6. 

Type i hypersensitivity disorders, such as asthnia, hay fever, and atopic eczema, are 
stimulated by binding to Azs-recqptors of inast cells. Therefore, blocking these adenosine 
15 recq)tors would provide a ther^eutic benejSt against such disorders. 

There are several compounds presently used in the treatment of asthma. For example, 
th^hylline is an effective antiasthmatic agent, even though it is a poor adenosine recq)tor 

antagonist However, considerable plasma levels are needed for it to be effective. Additionally, 

• * 

theophylline has substantial side effects, most of which are due to its CNS action, which provide 
20 no beneficial effects in asthma, and to the feet that it non-specifically blocks all adenosine 

• > " 

receptor subtypes. 

Additionally adenosine treatment, such as inhaled adenosine (or adenosme 
monophosphate), provokes bronchoconstriction m asthmatics, but not in the normal population. 
This process is known to involve mast cell activation, ni that it releases mast cell mediators, 
25 including histamine, PGD2- B-hexosaminidase and tryptase, and because it can be blocked by 
specific histamine Hi blockers and chromolyn sodium. Accordingly, there, is an intrinsic 
difference in the way adenosine interacts wifli mast cells torn asthmatics; and thus Aaa 
antagonists are particularly useful in modulating mast cell fimction or in the activation of human 
lung cells. 

30 Accordingly, it is desired to provide compounds that are potent Aib antagonists (i.e., 

compounds that inhibit the Am adenosine receptor), fiilly or partially selective for the A2B 
receptor, useful in the treatment of various disease states related to modulation of the A2B 
receptor, for example cancer, asthma and dianhea. 



Ol-163-CIP 



Auoniey DocKetNo. 0M63-CIP 



wo 2004/106337 PCTAJS2003/014085 

SUMMARY OF THE INVENTIQN' 
. It is an object of this invention to provide Aae recqptor antagonists. Accordingly, in a 
first aspect, flie invention relates to compounds of Formula I and Fonnula II: 




Fonnulal' . Formula U 

wherein: 

¥} and are independently chosen from hydrogen, optionally substituted alkyl, or a group -D- 
£» in which D is a covalent bond or alkyl^e, and E is optionally substituted alkoxy, 
optionally substituted cycloalkyl, optionally substituted aiyl, optionally substituted 
heteroar^ optionally substituted heterocyclyl, optionally substituted alkenyl or 
optionally substituted alkynyl, with the proviso that when D is a covalent bond E caimot 
be alkoxy; 

R^ is hydrogen, optionally substituted alkyl or optionally substituted cycloalkyl; 

X is optionally substituted arylene or optionally substituted het^oarylene; 

Y is a covalent bond or alkyl^e in which one carbon atom can be optionally rq)laced by -S- 

, or -KH-, and is optionally substituted by hydroxy^ alkoxy, optionally substituted amino, 

or -COR, in which R is hydroxy, alkoxy or amino; 
wifii the proviso that when the optional substitution is hydroxy or amino it cannot be adjacent to 
a heteroatom; and 

Z is optionally substituted monocyclic aryl or optionally substituted monocyclic heteroaryl; or 
Z is. hydrogen when X is optionally substituted heteroaiylene and Y is a covalent bond; 
with the proviso that when X is optionally substituted arylene, Z is optionally substituted 
monocyclic heteroaryl. 

A second aspect of this invention relates to pharmaceutical formulations, comprising a 
therapeutically effective amount of a compound of Fonnula I or Fonnula II, or a mixture thereof 
and at least one phaxmaceutically accq>table excipient. 

A third aspect of this invention relates to a method of using the compounds of Formula I 
and Formula n in the treatment of a disease or condition in a mammal that is amenable to 
treatment with an A2B receptor antagonist (i.e., inhibiting an adenosine receptor characterized as 
A2b)i comprising administering to a mammal in need thereof a therapeutically effective dose of a 

# 
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compound of Fozmula I or Fonnula II, or a mixture thereof. Such diseases include, but are not 
limited to, at least one of asthma, inflammatory gastrointestinal tract disorders, including 
dianhea, cardiovascular diseases such as atherosclerosis, neurological disorders such as senile 
dementia, Alzheimer's disease, and Parkinson's disease, and diseases related to angiogenesis, for 

« 

5 Kcample diabetic retinopathy and cancer. 

A fourth aspect of this invention relates to methods for preparing the compounds of 
Formula I and Formula n. 

One prefened group of compounds of Formula I and II are those in which and are 
independently hydrogen, optionally substituted lower aUcyl, or a group -D-E, in i^ch D is a 
10 covdent bond or alkylene, and £ is optionally substituted phenyl, qpti^ 

cycloalkyl, optionally substituted alkenyl, or optionally substituted alkynyl, particularly those in 
which R^ is hydrogen. . 

Within this group, a first preferred class of compounds inglude those in which R^ and R^ 
are independently lower alkyl optionally substituted by cycloalkyl, pre&rably n-propyl, and X is 

% 

1 S optionally substituted phenylene. VTithin this class, a preferred subclass of compounds are diose - 
in which Y is alkylene, including alkylcne in which a caibon atom is replaced by oxygen, 
preferably -0-CH2-> more especially where the oxygen is the point of attachment to phenylena 
Within this subclass, it is preferred that Z is optionally substituted oxadiazole, particularly 
optionally substituted [l,2,4]-oxadiazol-3-yl, especially [l,2,4]-oxadiazol-3-yi substituted by 

20 optionally substituted phenyl or optionally substituted pyridyl. 

A second preferred class of compounds include those in which X is optionally substituted 
1,4-pyrazolenB. Within this class, a preferred subclass of compounds are those in which Y is a 
covalemt bond or alkylene, especially lower all^lene, and Z is hydrogen, optionally substituted 
phenyl, optionally substituted pyridyl, or optionally substituted oxadiazole. Within this subclass, 

25 one preferred embodiment includes compoimds in which R' is lower alkyl optionally substituted 
by cycloalkyl, and R^ is hydrogen. - A more preferred embodiment includes those compounds in 
which Y is -(CHa)- or -CH(CH3> and Z is optionally . substituted phenyl, or Y is -(CH2> or - 
CH(CH3)- and Z is optioxially substituted oxadiazole, particularly 3,5-[l,2,4]-oxadiazole, or Y is 
-(CH2)- or -CH(CH3)- and Z is optionally substituted pyridyl. Within this subclass, also 

30 preferred are those compounds in which and R^ are independently lower all<yl optionally 
substituted by cycloalkyl, especially n-propyl. More prefened are those compounds in which Y 
is a covalent bond, -(CH2)- or -CHCCHa)- and Z is hydrogen, optionally substituted phenyl, or 
optionally substituted pyridyl, particularly where Y is a covalent bond and Z is hydrogen. 
At present, the prefened compounds are: 

35 l-propyl-8<l-{[3-(trifluoromethyl)phenyl]-methyl)pyrazol-4-yl)-l,3,7-trihydropurm 
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1 -propyl-8-[ 1 -benzylpyrazoM-yl]-! ,3,7-trihydropuiine-2,6-dione; 
l-bu^l-8-(l-{[3-fluoK)phenyl]methyl}pyra2ol-4-yl)-l,3J-trihyto 
1 -propyl-8-[ 1 -(phenylethyl)pyrazol-4-yl]-l,3,7-trihydropu^ 
8<l-{[5-(4-clilorophenyl)(l,2,4-oxadiazol-3-yl)]me%l)pyrazoM-yl^ 
5 trihydiopurine-2,6-dione; 

8(1- {[H4-cMoropheiQrl)(l A4-oxadia2»M-yl)]me%^ 
tijhydiopuime-2,6-diQiie; 

1 3-<Kpropyl-8-pyrazol-4-yH ,3,7-trihydiopurinc^2,6-dione; 
1 -methyl-S-sec-butyl-S-pyrazol-^-yi- 1 ,3 J-traiydropurme-2,6-dione; 
10 l-cycloprppylmethyl-3-methyl-8-{l-[(3-tnfluoromethylphra 
trihydiopi]rme-2^6-dione; 

3-methyl-l-propyl-8-{l -[(3-trifluoromeliiylpheiiyI)methyl]py^ 
2y6-dione; 

1 5 3-ethyl-l -pTopyl-8-{ 1 -[(3-trifiuoromeliiylphenyl)methyl]pyrazol-4-yl}-l 3,7-trihydropiiriti^2,( 
dione; 

l,3rdipropyl-8-(l-{[3-(trifluoiomethyl)phenyl]melh^ 
dione; 

1 ,3-dipropyl-8- { 1 -[(3-fluorophenyl)incfliyl]pyrazol-4-yl} - 1 ,3,7-trihydropurine-2,6-dione; 
20 1 -ethyl-3-methyl-8- { 1 -[(3-fluotophenyl)methyl]pyrazol-4-yl}-l ,3,7-trThydropuiiiie-2,6-dione; 
l,3HiipropyK8-{l-[(2-methoxyphenyl)me%l]pyra2ol-4-yl}-l,3J-^ 
13-<iipn)pyl-8-(l-{[3-(tiifluoromethyl)-pheiQd]ethyl}pym 
dione; 

1 -dipiopyl-rS- { 1 -[(4-caiboxyphfinyi)metbyl]pyrazol-4-yl} - 1 ^,7-trihydropunne-2,6-dione; 
25 2-[4-(2,6-dioxo- 1 ,3-dipiopyl(l,3,7-tiihydiopuiin-8-yl))pyra2olyl]-2-phenylac^^ acid; 
8- {4-[5-(2-metfaoxyphenyl)-[ 1 ^ ,4]oxadiazol-3-yImefeoxy]plienyl} - 1 3-dipropyl- 1 ,3,7- 
tnfaydiopurme-2»6-dione; 

8- {4-[5-(3-methoxyphenyl)-[l ,2,4]oxadiazol-3-ylmethoxy]phenyl} - 1 ,3-dipTopyl-l ,3,7- 
tnhydiopunne-2,6Hlione; 
30 8-{4-[5-(4-fluorophenyl)-[l,2,4]oxadiazol-3-yimethoxy]phenyl}-l,3-dipr^^ 

tTifaydn)purine-2,6-dione. 

1 •(cyclopropylmethyl)-8-[ 1 -(2-pyridylmefhyl)pyrazol-4-yl] - 1 ,3 ,7-trihydropurine-2,6-dione; 

l-n-bu1yl-8-[l -(6-trifluorometiiylpyridin-3-ylmethyl)pyrazoM-yl]-l,3, 

dione; 



5 
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8-(l -{[3-(4^:Morophenyl)(l ,2,4-oxadiazQl-5-yl)]raethyl}pyrazol-4-^^^ 
trihydropurine-2,6-dione; 

■ 

1 ,3Hiipropyl-8-[ 1 -( {5-[4-(trifluorome&yl)phenyl]isoxa2ol-3 
tnhydropurine-2,6-dione; 
5 13-<fip«>pyl-8-[l-(2-pyridylmethyi)pyrazol-4-yl]-lA7^ 

3-{[4-(2,6-diox(>-l,3-dipiopyl-l,3,7-trihydropurm-8-yl)pyrazolyl]^^ acid; 

l,3-dipix)pyl-8-(l-{[6'^tri£luoromethyl)(3-pyridyl)]raethyi}pyrazol-^ 

2,6-dione; 

l,3-dipropyl-8-{l-[(3-(lH-l,2,3.4-tBtraazol-5-yl)phenyl)me^^ 
10 trihydropuTi]ie-2,6-dioiie; 

6-{[4-(2,6'dioxo-l»3Hiipropyl-l,3,7-triliydropurin-8-yl)pyzazofy^ 
add; 

3-ethyl-l-propyl-8-[l-{2-pyridylme&yl)pyrazol-4-yl]-l,3,7-trihydit)pi^ 
8-( 1 - { [5-(4-chloiopl]myl)isoxa2ol-3 -yijmethyl} pyra2ol-4-yl)-3^^ 
. 15 trfl]ydiopiirin&-2,6-dione;. 

8-(l - {[3-(4-chlo]:DplienyIXl A4-oxadiazol-5-yl)]me1iiyl)pyrazol-4-yl)-3-ethyl-l -piop^-1 ,3,7- 
tiihydropurine*2,6-<lioiie; 

3-e1hyi-l -propyl-8-( 1 - {[6.(trifluoiomethylX3-pyridyl)]me&yl}pyrazol-4-yl>I,3,7- 
trihydTopurme-2,6-dione; 
20 l-(cyclopropyhnefcyl)-3-e%l-8-(l-{[6-<trifluorome%l)(3-pyridyl^^ 
tnhydn>puri]ie-2,6-dione; aiMl 

3-ethyl-l -(2-methylpropyl>8-(l - {[6-(triflu<mHnethylX3-pyridyl)]methyl}pyiMol-4-yl^^ ,3,7- 
trihydiopurme-2,6-dione. 

25 " Definitions and General Parameters 

As used in Hie present specification, the following words and phrases are generally 
intended to have the meanings as set forth below, except to the extent that the context in which 
they are used indicates otherwise. 

The term "aBQ^l" refers to a monoradical branched or unbranched saturated hydrocarbon 
30 chainhaving 1,2,3,4,5,6,7,8,9,10, 11,12,13, 14,15,16, 17, 18, 19 or 20 carbon atoms. 

Tliis tem is exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, 
t-butyl, n>hexyl, n-decyl, tetradecyl, and the like. 

The term "substituted aUQrl" refers to: 
1) an alkyi group as defined above, having 1 , 2, 3, 4 or 5 substituents, preferably 1 to 3 
35 substituents, selected from the group consisting of alkenyl, alkynyl, alkoxy, cycloalkyl, 

* • 
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cycloalkenyl, acyl, acylamino, acyloxy,. amino, ammocarDonyi, aucoxycarbonylammo, 
Bzido; cyano, halogen, hydroxy, keto, thiocaibonyl, carboxy^ caiboxyalkyl, arylthio, 
heteroarylthio, heterocyclylthio. tbiol, all^lthio, aryl, aryloxy, heteroaryl, aminosulfonyl, 
aminocaibonylanimo, heteroaryloxy, heterocyclyl, heterocyclooxy, hydroxyamino, 
alkoxyamino, nitro, -Sp-alkyl, -SO-aryl,-SO-heteroaryl, -SOj-alkyl, S02-aryI and -SO2- 
heteroaryl. Unless otherwise constrained by the definition, all substituents may 
optionally be further substituted by 1, 2; or 3 substituents chosen from alkyl, carboxy, 
carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, CF3, amino, substituted amino, 
c^o, and -S(0)nR, where R is all^l,^aiyl, or heteroaryl and n is 0, lor2;or 
2) an alkyl ffoxsp as defined above that is interrupted by 1-10 atoms independently chosen 
from oxygen, sulfur and NB^-, where Ra is chosen firom hydrogen, alkyi, cycloalkyl, 
alkenyl, cycloalk^yl, alkynyl, aryl, heteroaryi and heterocyclyL All substituents may be 
optionally furdier substituted by alkyl, alkoxy, halogen, CF3, amino, substituted amino, 
cyano, or -S(0)iiR, in which R is alkyl, aiyl, or heteroaryl and n is 0, 1 or 2; or 
3) an alkyl group as defined above that has both 1, 2, 3, 4 or 5 substituents as defined above 
and is also interrupted by 1-10 atoms as defined above. 

The t»m ''lower alkyl" refers to a monoradical branched or unbranched saturated 

■ 

hydrocarbon chain having 1, 2, 3, 4, 5, or 6 carbon atoms. This term, is exemplified by groups 
such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl^ t-butyl, n-hexyl, arid the like. 

. The temoi "substituted lower alkyl" refers to lower alkyl as defined above having 1 to 5 
substituaits, prefq^bly 1 , 2, or 3 substituaits, as defined for substituted alkyl, or a lower alkyl 
group as defined above that is interrupted by 1, 2, 3, 4, or 5 atoms as defined for substituted 
alkyl, or a lower alkyl group as defined above that has both 1, 2, 3, 4 or 5 substituents as defined 
above and is also interrupted by 1, 2, 3, 4, or S atoms as defined above. 

The term "alkylene" refers to a diradical of a branched or unbranched saturated 
hydrocarbon chain, having 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 
carbon atoms, preferably 1-10 carbon atoms, more preferably 1, 2, 3, 4, S or 6 carbon atoms. 
This term is exemplified by groups such as methylene (-CHi-). ethylene (-CH2CH2-), the 
propylene isomers (e.g., -CH2CH2CH2- and-CH(CH3)CH2-) and the like. 

The term "lower alkylene" refers to a diradical of a branched or unbranched saturated 
hydrocarbon chain, preferably having &om 1, 2, 3> 4, 5, or 6 carbon atoms. 

The term "lower alkylene*' refers to a diradical of a branched or unbranched saturated 
hydrocarbon chain, preferably having from 1, 2, 3, 4, 5, or 6 carbon atoms. 

The term"substituted alkylene" refers to: 

r 
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(1) an alkylene group as defined above having 1» 2» 3, 4, or 5 substituents selected firom Ifae 
ffoup consisting of alkyl, alfcenyl, alkynyl, aDcoxy, cycloalkyl, cycloalkenyl^ acyl, 
acylamino, acyloxy, amino, aroinocaibonyl, alkoxycaibonylamino, azido, cyano, 
. halogen, hydroxy, keto, tfaiocaibonyl, carboxy, carboxyalkyl, aiylthio, heteroaiylthio, 
5 heteiocyclyltluo, thiol, alkyllbio, aiyl, ai}4oxy, hQteioaiyl, aminosul£^ 

aminocaifaonylamino, heteroaiyloxy, heterocyclyl, heterocyclooxy, hydroxyamino, 
alkoTQramino, nitio» -SO-alkyl, -SO-aiyVSO-heteroaiyl^ -SOrall^l, SOraiyl and -SO2- 
heteroaiyl. Unless otherwise constrained by the definition, all substituents may 
optionally be furOier substituted by U 2, or 3 substituents chosen from alkyl, carboxy, 
10 caiboxyalkyi, aminocaxbonyl, hydroxy, alkoxy, halogen, CF3, amino, substituted amino, 

cyano, and-S(0)nR, where R is alkyl, aiyl, orheteroaiyl and n is 0, 1 or 2; or 

(2) an alkylene group as defined above that is interrupted by l-20atom5 independently 
chosen from oxygen, sulfur and NRa-, where is chosen from hydrogen, optionally 
substituted alkyl, cycloalkyl, cycloalkenyl, aiyl, heteroaryl and heterocycyl, or groups 

IS ' selected from carbon}^, cazfooxyester, caiboxyamide and sulfonyl; or 

(3) an alk^ene group its defined above that has both 1,2, 3, 4 or 5 substituents as defined 
above and is also interrupted by 1*20 atoms as defined above. Examples of substituted 
alkylenes are chloromethylene (-CH(Q)-), aminoethylene (-CH(NH2)CH2-}, 
methylaminoelhylene (-CH(NHMe)CH2-)> 2-carboxypropylene isomers(- 

20 • CH2CH(C02H)CHr), ethoxye&yl (-CH2CH2O-CH2CH2-), ethylmefliylaminoethyl {- 

CH2CH2N(CH3)CH2CHr),l-ethaxy-2-(2-ethoxy-ethoxy)ethm^ (-CH2CH2O-CH2CH2- 
OCH2CH2-OCH2CIi2-)« and the like. 

The term ^'aralkyl" refers to an aryl groi^ covalently linked to an alkyloie group, where 
aryl and alkylene are defined herein. "'Optionally substituted araJkyY' refers to an optionally 
25 substituted aryl group covalently linked to an optionally substituted allgdene group. Such 

aralkyl groups are exemplified by benzyl, phenylethyl, 3-(4-methoxyphenyl)prqpyl, and the like. 

Hie term "alkoxy" refers to the group R-0-, where R is optionally substituted alkyl or 
optionally substituted cycloalkyl, or R is a group -Y-Z, in which Y is optionally substituted 
alkylene and Z is optionally substituted alkenyl, optionally substituted alkynyl; or optionally 
30 substituted cycloalkenyl, where alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl are as 

defined herein. Preferred alkoxy groups are optionally substituted alkyl-O- and include, by way 
of example, mefhoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, tert-butoxy, sec-butoxy, n- 
pentoxy, n-hexoxy, 1,2-dimethylbutoxy, trifiuoromethoxy, and the like. 

The term "alkylthio" refers to the group R-S-, where R iis as defined for alkoxy. 
35 The tenn '^alkenyl'* refers to a monoradical of a branched or unbranched unsaturated 
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ft 

hydrocarbon group preferably having from 2 to 20 carbon atoms, more preferably 2 to 10 carbon 
atoms and even more preferably 2 to 6 carbon atoms and having 1 -6, preferably 1 , double bond 
(vinyl). Preferred alkenyl groups inchide eflienyl or vinyl (-<:h=CH2), l-propylene or allyl (- 
CH2CH=aa2), isopropylene 
5 (-C(CH3)=CH2), bicyclo[2^.1]heptene, and the like. In the event ^t alkenyl is attached to 
. nitrogen, the double bond cannot be alpha to the nitzogen. 

The term 'lower aOcenyl" refers to alkenyl as defined above having from 2 to 6 carbon 

atoms. 

The term ^^substituted alkenyr lefisrs to an alkenyl group as defined above having 1 , 2, 3, 
10 4 or 5 substituents, and preferably 1, 2, or 3 substituents, selected fix>m die group consisting of 

■ 

alky], alkenyl, alkynyl^.alkoxy. cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, amino, 
aminocarbonyl, aOcoxycarbonylamino, azido, cyano, halogen, hydroxy, keto, thiocaibonyl, 
carboxy, caiboxyaDcyl, aiylthio, heteroaryllhio, heterocyclyldiio, thiol, alkylthio, aiyl, aiyloxy, • 
heteroaryl, aminosulfonyl, aminocarbonylamino, heteroaryloxy, heterocyclyl, heterocyclooxy, 
IS bydroxyamino, aDcoxyamino, nitro, -SO-alkyl, -SO-aryl,-SO-heteroaiyl, -SOi-alkyl, S02-ary1 
and -S02-heteroaryl. Unless oth^wise constrained by the definition, all substitaents may 

■ 

optionally be further substituted by 1, 2, or 3 substituents chosen from alkyl, carboxy, 

4 

carboxyalkyl, aminocarbonyl, hydroxy^ alkoxy,.halogen, CF3, amino, substituted amino, cyano, 
and -S(0)qR, where R is alkyl, aiyl, or heteroaryl and n is 0, 1 or 2. 

20 The term '^alkynyF refers to a monoradical of an unsaturated hydrocarbon, preferably 

having from 2 to 20 carbon atoms, more pceferably 2 to 10 carbon atoms and even more 
preferably 2 to 6 carbon atoms and having at least 1 and preferably from 1-6 sites of acetylene 
(triple bond) unsaturation. Prefeciedalkynyl groups include ethynyl, 
(-CsCH), propargyl (or prpp-l-yn-3-yl, •CH2CSCH), and the like. In the event that alkynyl is 

25 attached to nitrogen, the triple bond cannot be alpha to the mtrogen. 

The term "substituted alkynyl" refers to an alkynyl group as defined above having 1,2,3, 
4 or 5 substituents, and preferably 1, 2, or 3 substituents, selected from the group consisting of 
alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, amino, 

» 

aminocarbonyl, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, keto, thiocarbpnyl, 
30 carboxy, carboxyalkyl, arylthio, heteroaiylthio, heterocyclylthio, thiol, alkylthio, aryl, aryloxy, 
heteroaryl, aminosulfonyl, aminocarbonylamino, heteroaryloxy, heterocyclyl, heterocyclooxy, 
hydroxyamino, alkoxyamino, nitro, -SQ-allgrl, -SO-aryl,-SO-heteroaryl, -SQz-all^l, S02-aryl 
and -SOa-heteroaryl. Unless otherwise constramed by the definition, all substituents may. 
optionally be further substituted by 1, 2, or 3 substituents chosen from alkyl, caiboxy. 
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carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, CF3, amino, substituted amino, cyano, 
and -S(0)nR, wheie R is aDcyl, aiyi, or heteioaiyl and n is 0, 1 ot 2. . 

The tenn "aminocaibonyr' refeis to the group -C(0)NRR where each R is independently 
hydrogen, alkyl, aiyl, heteroaryl, heterocyclyl or where both R groups are joined to fonn a 
5 heterocyclic group (e.g., morpholino). Unless otherwise constrained by the definition, all 
substituents may optionally be further substituted by 1-3 substituents chosen firom alkyi, 
caxboxy, carboxyalkyl, aminocaibonyl, hydroxy, alkoxy, halogen, CF3, amino, substituted 
amino, cyano, and -S(0)nR, where R is alkyl, aiyl, or heteroaryl and n is 0, 1 or 2. 

The term **acylamino" refers to ttie group -NRC(0)R where each R is independently 
10 hydrogen, alkyl, aryl, heteroaryl, or heterocyclyl. Unless oflierwise constrained by the 

definition, all substituents may optionally be further substituted by 1-3 substituents chosen from 
alkyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, CF3, amino, substituted 
amino, cyano, and -S(0)nR, where R is alkyl, aiyl, or heteroaryl and n is 0, 1 or 2. 

The tenn "acylox/" relSsrs to the groiq)s -0(0)C-alkyl, -0(0)C-cycloalkyl, -O(0)C- 
15 aryl, -0(0)C-heteroaiyl, and -0(OX^4ieterocyclyl. Unless otherwise constramed by the 

definition, all substituents may be optionally further substituted by alkyl, carfooxy, carba}^a]kyl, 
aminocarbonyl, hydroxy, alkoxy, halogen, CF3, amino, substituted amino, cyano, or-S(0)nR, 
• where R is alkyl, aryl, or heteroarjd and n is 0, 1 or 2. 

The tenn ^^aryl" refers to an aromatic carbocyclic group of 6 to 20 carbon atoms having a 
20 single ring (e.g., phenyl) or multq)le rings (e.g., biphenyl), or multiple condensed (fiised) rings 
(e.g., nc^hthyl or anthryl). Preferred aryls include phenyl, naphthyl and the like. 

The term "arylene" refers to a diiiadical of an aryl group as defined above. This term is 
exemplified by groups such as l,4-ph6nyl6n6, 13-phenylene, 1,2-phenylene, l,4*-biphenylene, 
and the like. 

25 Unless otherwise constrained by the definition for the aryl or arylene substituent, such 

aiyl or arylene groups can optionally be substituted with from 1 to 5 substituents, preferably 1 to 
3 substituents, selected firom the group consisting of alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, 
cycloalkenyl, acyl, acylamino, acyloxy, amino, aminocarbonyl, alkoxycarbonylamino, azido, 
cyano, halogen, hydroxy, keto, thiocarbonyl, carboxy, carboxyalkyl, aryldiio, heteroaiylthio, 

30 heterocyclylthio, thiol, alkylthio, aiyl, aiyloxy, heteroar>1, aminosulfonyl, aminocarbonylamino, 
heteroaiyloxy, heterocyclyl, heterocyclooxy, hydroxyamino, alkoxyamino, nitro, -SO-alkyl, - 
SOaiyl,-SO-heteroaryl, -SCb-alkyl, SOz-aiyl and -S02-heter6aryL Unless otherwise cjonstrained 
by the definition, all substituents may optionally be further substituted by 1-3 substituents chosen 
froin alkyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, CF3, amino, 

35 substituted amino, cyano, and -S(0)nR, where R is alkyl, aryl, or heteroaryl and n is 0, 1 or 2. 
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The term "aryloxy" refers to the group aryl-O- wherein the aryl group is as defined * 
above, and includes optionally substituted aryl groups as also defined above. The tenn **arylthio" 
refers to the group R-S-, where R is as defined for aiyl. 

The tenn "amino" refers to the group -NHa. 

* 

5 The tenn "substituted amino" refers to the group -NRR where each R is independently 

selected fipom die group consisting of hydrogen, alkyl, cycloalkyl/caiboxyalkyl (for example, 
beozyloxycaibonyl), aryl, heteroaryl and heterocyclyl provided that both R groups are not 
hydrogen, or a group -Y-Z, in which Y is optionally substituted alkylene and Z is alkenyl, 
cycloaOcenyl, or alkynyl. Unless otherwise constrained by the definition, all substituents may 
1 0 ' optionally be further substituted by 1 -3 substitu^ts chosen 6om alkyl, caiboxy, caifaoxyalkyl, 
aminocaifoonyl, hydroxy, alkoxy, halogoi, CF3, amino, substituted amino, cyano, and-S(0)nR, 

■ 

where R is aBcyl, aryl, or heteroaryl and n is 0, 1 or 2. 

The tenn "carboxyaliyr refers to the groups -C(0)0-alkyl or 
-C(0)0-cycloa]kyl, where alkyl and cycloalkyl, are as defined herein, and may be optionally 

IS further substituted by alkyl, alkenyl, alkynyl, alkoxy, halogen, CF3, amino, substituted amino, 
cyano, or -S(0)nR, in which R is alkyl, aiyl, or heteroaryl and n is 0, 1 or 2. 

The term "cycloalkyl" refers to caifoocyclic groups of fit>m 3 to 20 carbon atoms having a • 
single cyclic ring or multiple condensed rings. Such cycloalkyl groups include, by way of 
example, single ring structures such as cyclopropyl, cyclobutyl, cyclopentyl, cyclooctyl, and the 

20 like, or multiple ring structures such as adamantanyl, bicyclo[2.2.1]heptane, 1,3,3- 

trimethylbicycloI2^.1]hept-2->d, (2,3,3-trim^ylbicyclo[2.2.1]hept-2-yl), or caibocyclic groups 
to which is fused an aryl group, for example indane, and the like. 

The temi "substituted cydoalkyr refers to cycloalkyl groups having 1 , 2, 3, 4 or 5 
substituents, and preferably 1, 2, or 3 substituents, selected fix)m the groiq) consisting of alkyl, 

25 alkoayl, alkynyl^ aUcoxy^ cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, amino, 

aminocarbonyl, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, keto, thiocarbonyl, 
carboxy, carboxyalkyl, arylthio, heteroarylthio, heterocyclylthio, thiol, alkylthio, aryl, aryloxy, 
heteroaryl, aminosulfonyl, aminocarbonylamino, heteroaryloxy, heterocyclyl, heterocyclooxy, 
hydroxyandno, alkoxyamino, nitro, -SO-alkyl, -SO-aiyl,-SO-heteroaiyl, -SOi-alkyl, SOi-aiyl 

30 and -S02-heteroaryl. Unless othenvise constrained by the definition, all substituents may 

> 

optionally be further substituted by 1, 2, or 3 substituents chosen fi*om alkyl, carboxy, 
carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, CF3, amino, substituted amino, cyano, 
and ^(0)nR, where R is alkyl, ar>1, or heteroaryl and n is 0, 1 or 2. . 

The term "halogen" or **halo" refers to fluoro, bromo, chloro, and iodo. 

■ • 

35 ' The temi "acyl" denotes a group -C(0)R, in which R is hydrogen, optionally substituted 
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alkyl, optionally substituted cycloalkyl, optionally substituted heterocyclyll optionally 
substituted aiyl, and optionally substituted heteroaryl. 

The tenn **heteroaryr refers to a radical derived from an aromatic cyclic groiq> (i.e., fully 
unsaturated) having 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, or 15 carbon atoms and 1. 2. 3 or 4 
5 heteroatoms selected from oxygen, nitrogen and sulfur within at least one ring. Such heteroaryl 
groups can have a single ring (e.g., pyridyl or fiiryl) or multiple condensed rings (e.g., 
indolizmyl, benzothiazolyl, or benzothienyl). Exan:q)les of heteroaryls include, but are not 
limited to, [1 A4]oxadiazole, [l,3,4]oxadiazole, [l,2,4]tbiadiazole, [l,3,4]thiadia2ole, pynole, 
imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyiidazine, indolizine, isoindole, indole, 

10 indazole, purine, quinolizine, isoquinoline,* quinoline, phthalazine, naphtiiylpyridine, 

quinoxaline, quinazoline, cinnolme, pteridine, caibazole, caiboline, phenanthridine, acridine, 
phoianthroline, isothiazole, phenazine, isoxazole, phenoxazine, phenothiazine, imidazolidine, 
imidazoline, and the Uke as well as N-oxide and N-alkoxy derivatives of nitrogen containing 
heteroaryl compounds, for example pyridine-N-oxide derivatives. 

IS The tenn 'lieteroaiylene" refers to a diradical of a heteroaryl groiq} as defined above. 

This term is exenq>lified by groiips such as 2,5-imidazolene, 3,S-[l,2,4]oxadiazolene, 2,4- 
oxazolene^ 1,4-pyrazolene, and the like. For example, 1,4-pyrazolene is: 




A' 

where A rq)resent5 the point of attachment 

20 Unless otherwise constrained by the definition for the heteroaryl or heteroarylene 

'substituent, such heteroaryl or heterarylene groups can be optionally substituted with 1 to S 
substituents, preferably 1 to 3 substituents selected &om the groiq) consisting of alkyl, alkenyl, 
alkynyl, alkoxy, cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, amino, aminocaibonyl, 
alkoxycarbonylamino, azido, cyano, halogen, hydroxy, keto, thiocarbonyl, caiboxy, 

25 caiboxyalkyl, arylthio, heteroaryithio, heterocyclyltbio, thiol, alkylthio, aryl, aryloxy, heteroaryl, 
aminosulfonyl, aminocarbonylamino, heteroaryloxy, heterocyclyl, heterocyclooxy, 
hydroxyamino, alkoxyamino, nitro, -SO-aUcyl, -SO-aryl,-SO-heteroaryl, -SQz-alkyl, SOa-aryl 
and -S02-heteroaryl. Unless otherwise constrained by the definition, all substituents may 
optionally be further substituted by 1-3 substituents chosen &om alkyl, carboxy, carboxyalkyl, 

30 aminocarbonyl, hydroxy, alkoxy, halogen, CF3, amino, substituted amino, cyano, and -S(0)hR, 
where R is alkyl, aryl, or heteroaryl and n is 0, 1 or 2. 



01-l63-aP 12 Attcmey Docket No. OI-I6S-CIP 



wo 2004/106337 PCT/US2003/014085 



Theteim**heteroaralkyF'refers toaheteroaiylgrou^ . 
group, where heteroaryl and aBcylene are defined herein. "Optionally substituted heteroaralkyl" 
refers to an optionally substituted heteroaryl group covalently Unked to an optionally substituted 
allq^lene group. Such heteroaralkyl groups are exemplified by 3-pyridylmethyl, quinolin-8- 
5 ylefhyl, 4-methoxyduazol-2-ylpiopyU and the like. 

The term ^eteroaiyloxy" refers to the group heteroaiyl-0-. 

The term **hetetocycIyr* refers to a monoradical saturated or partially unsaturated group 
having a single ring or multiple condensed rings,.having fiiom 1 to 40 carbon atoms and from 1 
to 10 hetero atoms, preferably 1> 2, 3 or 4 heteroatoms, selected from nitrogen, sulfur, 
10 phosphorus, and/or oxygen within the ring. Heterocyclic groups can have a single ring or 
multiple condensed rings, and include tetral^roiuranyl, moipholino, piperidinyl, piperazino, 
dihydropyridino, and the like. 

Unless otherwise constrained by the definition for the heterocyclic substituent, such 
. heterocyclic groups can be optionally substituted with 1, 2, 3, 4 or 5, and preferably 1, 2 or 3 
15 substitoents, selected fii)m the groi^ cx>nsisting of alkyi, aJkenyl, alkynyl, alk^ - 
cydoalkenyl, acyl, acylamino, acyloxy, amino, aminocaibonyl, alkoxycarbonylamino, azido, 
cyano, halogen, hydroxy, keto, thiocarbonyl, carboxy, carboxyalkyl, aryldiio, heteroarylthio, 
heterocyclylfhio, thiol, alkylthio, aryl, aryloxy, heteroaryl, aminosulfonyl, aminocarbonylamino, 
heteroaiyloxy, heterocyclyl, heterocyclooxy, hydroxyamino, alkoxyamino, nitro, -^O-alkyl, - 
20 SO-^l,-SO-heteroaryl, -SOj-alkyl, SQz-aryl and -SQi-heteroaiyl. Unless otherwise constrained 
by the definition, all substituents may optionally be iiirther substituted by 1 -3 substitoents chosen 
from aOsyi, carboxy, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, CF3, amino, 
substituted amino, cyano, and -S(0)iiR, where R is aDsyl, aryl, or heteroaryl and n is 0, 1 or 2. ' 
The term 'thiol" refers to the group -Sk 
25 The term "substituted allQrIthio'' refers to tiie group -S-substituted alkyl. 

« 

The term 'lieteroarylthior' refers to the group -S-heteroaryl wherein the heteroaryl group 
is as defined above including optionally substituted heteroaiyl groups as also defined above. 

The term "sulfoxide" refers to a group -S(0)R, in which R is alkyl, aryl, or heteroaryl. 
"Substituted sulfoxide" refers to a group -S(OjR, in which R is substituted alkyl, substituted aryl, 
30 or substituted heteroaryl, as defined herein. 

The term ''sulfone'' refers to a group -S(0)2R, in which R is alkyl, aryl, or heteroarylJ 
"Substituted sulfone" refers to a group -S(0)2R, in whidi R is substituted alkyl, substituted aryl, 
or substituted heteroaryl, as defined herein. 

* The term "keto" refers to a g^up ~C(0)-. The term "thiocarbonyl" refers to a group ~ 
35 C(S>. The term "carboxy refers to a group -C(0)-OH» 
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■ 

^Optionar or '^optioiially" means that the subsequently described event or circumstance 
may or may not occur, and that the description includes instances where said event or 
circumstance occurs and instances in which it does not 

» « 

The term "compound of Formula I and Formula IT* is intended to encompass fbe 
5 compounds of the invention as disclosed, and the pharmaceutically acceptable salts, 

phaimaceutically acceptable esters, prodrugs, hydrates and polymorphs of such compounds. 
Additionally, the compounds of the invention may possess one or more asymmetric centers, and 
can be produced as a racemic mixture or as individual eoantiomers or diastereoisomers. The 
number of stereoisomers present in any given conipound of Formula I depends upon &e number 
10 of asymmetric centers present (&6re are 2° stereoisomers possible where n is the number of 
asymmetric centers). The individual stereoisomers may be obtained by resolving a racemic or 
non-racemic mixture of an intermediate at some appropriate stage of the synthesis, or by 
resolution of the compound of Formula I by conventional means. The individual stereoisomers 
(including individual enantiomers and diastereoisomers) as well as racemic and non-racemic 
15 . mixtures of stereoisomers are encompassed witbin fhe scope of the present invention, all of 
which are intended to be depicted by Iko stnictures of this specification unless otherwise 
specifically indicated. 

"Isomers** are different compounds that have the same molecular formula. 
"Stereoisomers" are isomers that differ only in the way the atoms are arranged in space. 
20 "Enantiomers*' are a pair of stereoisomers tiiat are non-superimposable minor images of 

each other. A 1 : 1 mixture of a pair of enantiomers is a "racemic" mixture. The term "(±)" is 
used to designate a racemic mixture wheie appropriate. 

"Diastereoisomers" are stereoisomers that have at least two asymmetric atoms, but which 
are not mirror-images of each other. 
25 The absolute stereochemistiy is specified according to the Cahn-Ingold-Prelog R-S 

system. When the compound is a pure enantiomer the stereochemistcy at each chiral carbon may 
be specified by either R or S. . Resolved compounds whose absolute configuration is unknown 
are designated (+) or (-) depending on the direction (dextro- or laevorotary) which they rotate the 
plane of polarized light at the wavelength of the sodium D line. 
30 The term '*tiierapeutically effective amount*' refers to that amount of a compound of 

Formula I that is sufficient to effect treatment, as defined below, when administered to a 
mammal in need of such treatment The therapeutically effective amount will vary depending 
upon the subject and disease condition being treated, the weight and age of the subject, the 
severity of the disease condition, the manner of administration and the like, which can readily be 
35 determined by one of ordinaiy skill in the art 
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The teim "treatment" or "treating" means any treatment of a disease in a mammal^ 
including: ^ 

(i) preventing the disease^ that is, causing the clinical symptoms of the disease not to 
develop; 

•5 • (ii) inhibiting the disease, that is, arresting tiie development of clinical syn^toms; and/or 
(iii) relieving the disease^ that is> causing the regression of clinical syn^toms. 

In many cases, die compounds of this invention are capable of forming acid and/or base 
salts by virtue of the presence of amino and/or carboxyl groups or groups similar thereto. The 
term '^phaimaceuticany acceptable saltf* refers to salts that retain the biologica] effectiveness and 

1 0 properties of the compounds of Formula I, and which are not biologically or otherwise 

midesirable. Pharmaceutically accq>table base addition salts can be prepared from inorganic and 
organic bases. Salts derived firom inorganic bases, include by way of example only, sodium, 
potassium, lithium, ammonium, calcium and magnesium salts. Salts derived from organic bases 
. include, but are not limited to, salts of primary, secondary and tertiary amines, such as alkyl 

IS amines, dialkyl amines, trialkyl amines, substituted alkyl amines, di(substituted alkyl) amines, 
tri(substituted eHkyX) amines, alkenyl azrunes, dialkenyl amines, trialkenyl amines, substituted 
alkrayl amines, di(substituted alkenyl) amines, tri(sub5tituted alkenyl) amines, cycloal^l 
amines, di(cycloalkyl) ainines, tri(cycloalkyl) .amines, substituted cycloalkyl amm 
disubstituted cycloalkyl amine, trisubstituted cycloalkyl amines, cycloalkenyl amines, 

20 di(cycloa]kehyl) amines, tri(cycloalkenyl) amines, substituted cycloalkenyl amines, disubstituted 
cycloalkenyl amine, trisubstituted cycloalkenyl amines, aryl amines, diary] amines, triaryl 
amines, heteroaryl amines, dibeteroaryl ammes, triheteroaryl amines, heterocyclic amines, 
diheterocyclic amines, triheterocyclic amines, mixed di- and tri-amines where at least two of the 
substituents on the amine are different and are selected from the group consisting of alkyl, 

25 substituted alkyl, alkenyl, substituted alkenyl, cycloalkyl, substituted c^loalkyl, cycloalkenyl, 
substituted cycloalkenyl, aiyl, heteroaryl, heterocyclic, and the like. Also included are amines 
where the two or three substituents, together with the amino nitrogen, form a heterocyclic or 
heteroaryl group. 

Specific exan^>les of suitable amines include, by way of example only, isopropylamine, 
30 trimethyl amine, diethyl amine, tri(iso-propyl) amine, tri(n-propyl) amine, edianolamine, 2* 
dimethylaminoethanol, tromethamine, lysine, axginine, faistidine, caffeine, procaine, 
hydrabamine, choline, betaine, elhylenediamine, glucosamine, N-alkylglucamines, theobromine, 
purines, piperazine, piperidine, moipholine, N-ethylpiperidine, and die like. 

' PharmaceuticaUy acceptable acid addition salts may be prepared from inorgaiiic and 
35 organic acids. Salts derived from inorganic acids include hydrochloric acid, hydrobromic acid, 
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sulfuric acid» nitric acid, phosphoric add, and the like. Salts derived from organic acids include 
acetic acid, propionic add, glycolic acid, pynivic acid, oxalic add, malic acid, malonic acid, 
sucdnic acid, maleic add, fumaric acid, tartaric acid, citric add, benzoic add, cinnamic acid, 
mandelic acid, methanesulfonic add, ethanesulfonic acid, p-toluene-isulfomc acid, salicylic acid, 
and the like. 

As used herein, **phannaceutically acceptable cairief* includes any and all solvents, 
dispersion media, coatings, antibacterial and antifung^ agents, isotonic and absorption delaying 
agents and the like. The use of such media and agents for pharmaceutically active substances is 

^ • 

wen known in the art Excq>t inso&r as any conventional media or agent is incompatible with 
the active ingredient, its use in the therapeutic compositions is contenq)lated. Supplementary 
active ingredients can also be incorporated into the compositions. 



IS 



Nomenclature 

" The naming and numbering of the conq)ounds of the invention is illustrated with a 
representative compound of Formula I in vftnch R? is n-propyl, is n-propyl, is hydrogen, X 
is phenylene, Y is -O-CCHz), and Z is 5-(2-methoxyphenyl)-[l,2,4]-oxadiazol-3-yl, 





which is named: 

8-{4-[5-(2-methoxyi)henyl)-[lA4]-oxadiazol-3-ylmethoxy]-phenyl}-l,3-dipropyl-l,3,7- 
20 trihydropurine-2,6-dione. 



Synthetic Reaction Parameters 

The terms "solvenf *'inert organic solvent** or ''inert solvent*.' mean a solvent inert under 
the conditions of the reaction being described in conjunction herewith [including, for example, 
25 benzene, toluene, aoetonitrile, tetrafaydrofuran CTHF"), dimethylfonnamide C'DMF'), 

chloroform, methylene chloride (or dichloromethane), diethyl ether, methanol, pyridine and the 
like]. Unless specified to the contrary, tiie solvents used in the reactions of the present invention 
are inert organic solvents, and the.reactions are carried out under an inert gas, preferably 
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nitrogen. 

The term "q.s." means adding a quantity sufficient to achieve a stated function, e.g., to 
bring a solution to tiie desired volume (i^e., 100%). 

Synfliesis of the Compounds of Formula I 
The compounds ofFormula I where R andR are the same, R is hydrogen, and Y 
includes an oxygen, sulfor br nitrogen atom may be prepared as shown in Reaction Scheme 1. 

* 

REACTION SCHEME 1 




(I) 








Fonnula I where R is hydrogen 

10 where Bz is benzyl, Boc is t-butyloxycarbonyl, and L is -0-, -S-, or -NH-. 

Note that when R^ is hydrogen, Formula I and U are the same compound as a 
consequence of tautomerism. 

Step 1 " Preparation ofFormula (2) 
15 The compound of fonnula (1), which is protected at the N-7 position, is commercially 

available, or may be prepared by means well known in the art (see, for example. Synthetic 
Communications, 20(16), 2459-2467 (1990)). The compound of formula (1) is reacted with at 
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least two equivalents of a compound of fonnula R LG, where LG is a leaving group, preferably 
chlorine, bromine, or iodine, in the presence of a strong base, for example sodium hydride. The 
reaction is earned out in a polar solvent, for example DMF, initially at a temperature of about 
room tenq)eratare, followed by reaction at a temperature of about for example about 

5 70^C, for about 6-24 hours. When &e reaction is substantially complete, flie product of fonnula 
(2) is isolated by conventional means, for esxample by removal of the solvent under reduced 
pressure, followed by chromatography of the residue on silicai gel. 

It should be noted that this reaction only provides compounds of formula (2),in which 
and R^ are the same. A procedure for preparing compounds of formula (2) in which R' and R^ 
10 are dijOferent is shown below in Reaction Scheme HL 

A different synthesis is required for the preparation of compounds of formula (2) in 
which R^ and/or R^ are aiyl or heteroaiyl groups, and is shown in Reaction Scheme m. 

Step 2 - Preparation of Fonnula (3) 
15 The compound of formula (2) is then halogenated at the 8-position, to give a compound ' 

of formula (3), by reaction with a halogenating agent, for example N-chlorosuccinimide, to give 
the 8-chloro compound of fonnula (3). In general, the compound of fonnula (2) is dissolved in 
an inert solvent, for example tetrahydiofuran, and N-bromosuccinimide (or N- 

♦ 

chlorosuccinimide) is added. The reaction is carried out at a tempemture of about 0-30^C, for 
20 example about room temperatuie, for about IrlO houis^ for example about 4 hours. When the 
reaction is substantially complete, the product of formula (3) is isolated by conventional means, 
. and reciystallized. 

« 

Step 3 - Preparation of Formula (4) 

25 The compound of fonnula (3) is then converted to a compound of formula (4) by reaction 

with an appropriately substituted boronic acid derivative in. the presence of a palladium(0) 
complex. For example, where X is optionally substituted phenyl, the compound of formula (3) is 
reacted with an optionally, substituted phenylboronic acid. The reaction is carried out in an inert 
solveut, for example tolueiie/ethanol, in the presence of aqueous sodium carbonate solution and 

30 tetrakis(triphenylphosphine)-palladium(0), at about reflux temperature for about 24 hours. When 
die reaction is substantially complete, the product of fonnula (4) is isolated by conventional 
means, for example by removing die solvent under reduced pressure, followed by 
chromatography of the residue on silica gel. 
• Step 4 - Preparation of Formula (5) 

35 a) The benzyl protecting group of the compound of formula (4) is then r^laced by Boc, to 
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* 

give the compound of formula (5). In general^ the compound of formula (4) is dissolved in an 
inert solvent, for example methanol, and a hydiogenation catalyst added. The reaction is stirred 
under an atmosphere of hydrogen, at a temperature of about 0-30*^C, for example about room 

« 

temperature, for about 8-24 hours, for exaniple about 1 8 hours, When the leaction is 
5 substantially complete, the catalyst is removed by filtration, and the product isolated by 
conventional means. 

b) . Hie product is then dissolved in an inert solvent, for example methanol, to which was 
added an excess of di t-butyldicarbonate and a hindered base, for example 
ethyldiisopropylamine. Hie mixture is refhixed for about 8-24 hours, for example about 1 8 
10 hours. When the reaction is substantially complete, the catalyst is removed by filtration, and &e 
compound of formula (S) isolated by conventional means, for example by removing the solvent 
under reduced pressure, followed by chromatography of the residue on silica gel. 

Step 5 - Preparation of Formula I where is Hydrogen 

15 The compound of formula (5) is then converted to a compound of Formula I by reaction 

with a compound of the formula Z-Y-LG, where Z and Y are as defined above and LG is a 
leaving group, pref^ably a halogen, more preferably chloro (the Boc protecting groi^ is 
removed simultaneously). The reaction is carried out in the presence of a strong base, for 
example sodium hydride, in an inert polar solvent, preferably DMF, at a temperature of about 0- 

20 30°C, preferably about room temperature, for about 8-24 hours, preferably about 16 hours. The 
BOC protecting group is also removed in this reaction sequence. When the reaction is 
substantially complete, the product of Formula I where is hydrogen is isolated by 
conventional means, for example by chromatography on silica gel. 

25 Step 5 - Preparation of Formula I where is other than Hydrogen 

A compound of Formula I in which R^ is hydrogen may be converted to a compound of 
Formula I in which R^ is not hydrogen by reaction with a compound of formula R3-LG, where 
LG is a leaving group, preferably iodo or bromo. The reaction is carried out in the presence of a 
mild base, for example potassium carbonate, in an inert polar solvent, preferably DMF, at a 

30 temperature of about 30-1 00°C, preferably about 70*'C, for about 8-24 hours, preferably about 1 6 
hours. When the reaction is substantially complete, the product of Formula I where R^ is other 
than hydrogen is isolated by conventional means, for example by chromatography on silica gel. 

Alternatively, the benzyl protecting group of formula (4) may be replaced by a 
trimethylsilyl-ethoxymethyi protecting group (instead of a BOC group), the subsequent removal 

35 of which can be accomplished under milder reaction conditions. In general, the product of Step 
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4a is dissolved in an inert solvent, preferably anhydrous DMF (1 OOmL), and reacted with 

■ 

trimediylsilyl-ethoxymethyl cMoride in the presence of a base» preferably potassium caibosate. 
The reaction is conducted at a temperature of about S0-90^C, preferably about 70^Q for about 1- 
6 days, preferably about 72 hours. When the reaction is substantially complete, the catalyst is 
S removed by filtration, and the product isolated by conventional means, preferably flash 
cfaromatogrs^hy. 

The product is then reacted with Z-Y*LG, where Z and Y are as defined above and LG is 
a leaving group, as shown in step 5 above. The trimethylsilyl-ethoxymethyl protecting group is 
^ removed from the lesultmg intermediate compound by treatment by acid in a protic solvent, 
10 preferably hydrochloric add in etfaanol, to give a con[qK>und of Formula L 

Alternatively, the benzyl group of the starting material of formula (1) can be replaced by 
BOC before the halogenation .of step 2. hi this maimer, there is no need to. change the protecting 
group fit)m benzyl to BOC as outlined above in stq) 4. - ^ 

IS An alternative method for preparing the compounds of Formula I where R is hydrogen, 

Z is an optionally substituted 1,2,4-oxadiazoie, and preferably Y is oxygen, is shown in Reaction 
Scheme n. 
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REACTION SCHEME 11 




(8) 





Fonnnla I whexeR* a hydragoi 

Y is oxygen, ^ Z is tqrtianaUy substituted 

l,2,4>azadiaroIe 



Step 1 - Preparation of Fonnula (7) 
5 The compound of fonnula (6) is prepared in a mamieT similar to that shown above for 

compound (4). It is deprotected by treatment wifli hydrogen in the presence of a catalyst, 
preferably Pd on carbon. The hydroxy compound tiius producedis reacted with tert- 
butyldimethylsilyl chloride in the presence of imidazole to give flie tert-butyldimcthylsilyloTcy 
derivative. This compound is reacted with sodium hydride^ and the amon thus produced is 

10 reacted with benzyloxymethyl chloride to provide a compound lhat is protected at the N-7 

position by benzyloxymettiyl. Hie tert-butyldimethylsilyl protecting group is then removed by 
the usual means, for example treatment with tetrabutylammonium fluoride, and the resulting 
hydroxy compound is reacted with iodoacetonitrile or chloroacetonitrile, in th^ presence of a 
strong base, for example potassium t-butoxide. The reaction is carried out in ah inert solvent, 

1 5 preferably tetcahydrofiiran at about room temperature, for about 6-24 hours. When the reaction 
is substantially complete, the product of formula (7) is isolated by conventional means, for 
example by removal of the solvent under reduced pressure, followed by chromatography of the 
residue on silica gel. 



21 



Attoraey Docket No. 01-163-WO2 



wo 2004/106337 PCTAJS2003/014085 



Step 2 - Prepa ration of Formula (8^ 

The compound of formula (7) is dien reacted with hydroxylamine hydrochloride. In 
general, the compound of fonnula (7) is dissolved in an inert solvent, for example ethanol, and 
5 hydioxylamine hydrochloride is added, along wi& an equivalent amount of a strong base, for 
example sofHum elhoxide. The reaction is carried out at a temperature of about for 
example about room temperature, for about 6-24 hours. When the reaction is substantially 
conq>lete, the product of formula (8) is isolated by conventional means, for exan^le by removal 
of the solv^ under reduced pressure, followed by chromatography of the residue on silica gel. 

10 ' 

^tep 3 - Preparation of Fonnula I 

Hie compound of formula (8) is then cyclized to an optionally substituted 1,2,4- 
. oxadiazole of Formula I by reaction witii an appropriately substituted acid chloride of fimnula 
RC(0)C1, in which R represaits an optional substitution that leads to 5«substitution on the 

1 S oxadiazole ring . In general, the compound of formula (8) is dissolved in an inert solvent, for 
example dioxane, and potassium carbonate and the acid chloride added. The mixture is allowed 
to react for about 10 minutes at a temperature of about 0-30^C, preferably about ro^ 
temperature. When fhe.reaction is substantially complete, the intermediate is isolated 
conventionally, and dissolved in a hi^ boiling iiiertsolveait, for exainple^^ Hiembctureis 

20 reacted for about 6-24 hours, at a temperature of about 1 00-160^C, preferably about HS^'C. The 
product of Fonnula I is isolated by conventional meaiis, for example by removal of the solvent 
under reduced pressure, followed by chromatography of the residue on silica gel. 

A method fbr.preparing con^unds of Formula I in which R and R are not the same is 
shown in Reaction Scheme m. 

25 ■ ■ . . 
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REACTION SCHEME m 




where R' and are as defined above, Bz is benzyl, and Hal is cUoio, bromo, or ic»do. 

In general, the procedure is carried out as described in Synthetic Conmranications, 
5 20(16)» 2459-2467 (1990). The reaction scheme takes advantage of the &ct thai xanthines are 
well known to react with alkylating agents in the order N3 > N7 >N 1 . With N7 protected, as in 
the compound of formula (1), reaction with a compound of formula R LG, where LG is a leaving 
groiQ), preferably chlorine, bromine, or iodine, witii a sligiht excess of R LG in the same manner . 
as shown above for the preparation of a compound of formula (2) provides Ihe compound of 
1 0 formula (9). Further reaction of (9) with a compound of formula R^LG provides the compound 
of formula (10) in which R^ and R^ are different 

A method for preparing compounds of formula (2) in which R^ is hydrogen or alkyl and . 
R^ is aryl or heteroaryl is shown in Reaction Scheme IV. 

15 
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REACnON SCHEME IV 






(12) 



(2) 



10 



15 



The compounds of fonnula (2) in which is aiyl or heteroaiyl may be prepared as 
desmhed in Synthesis, 1995, p855-858. In general, a conipound of fonnula (1 1), prepared by 

* 

meanis well known in the ait, is reacted with an appropriately substituted isocyanate of formula 
^ R^NCO to provide a compound of fonnula (12), which is cyclized under basic conditions, for 
example treatment with sodium ethoxide, to provide a compound of fonnula (2) in which R' is 
aryl or heteioaryl and R is hydrogea This method can also be used to provide compounds in 
wMchR^ is alky! etc. 

The compound of fonnula (2) m which R^ is hydrogen can then be further reacted with 
an alkyl halide of fonnula R^hal in the same manner as shown in Reaction Scheme I to provide a 
compound of fonnula (2) in which R^ is aryl or heteroaryl and R^ is alkyl. 

Compounds of fonnula (2) in which R^ and R^ are both aryl or heteroaryl are prepared as 
shown in Chem. Ber., GE; 111; 1978; 982-995. 

A method for preparing compounds of Formula I in which R is not hydrogen is shown m 
Reaction Scheme V. 
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REACnON SCHEME V 




Preparation of Formula 03) 

The benzjd protecting group of die compound of formula (2) is removed by 
5 faydrogeoation as described in Reaction Scheme I, step 4. The resulting compound is then 
reacted with a compound of fonnula R^LG, where LG is a leaving group, preferably chlorinei 
bromine, or iodine, in the presence of a base; for example potassium carbonate. The reaction is 
caiiied out in a polar solvent, for example DMF, initially at a temperature of about room 
temperature, followed by reaction at a temperature of about 30-1 00°C, for example about 70°Ci 
10 for about 6-24 hours. When the reaction is substantially complete, the product of fonnula (1 3) is . 
isolated by conventional means, tar example by removal of the solvent und^ reduced pressure, 
followed by chromatography of the residue on silica gel. 

The reaction is disclosed in more detail in J. Med. Chem., 1999, 42, 2527-2534. 

IS An alternative method for preparing confounds of Formula I is shown in Reaction 

Scheme VI. Coupling of tiie 8-chloro derivative of fonnula (14} with a compound of fonnuk 
(HO)2B-X-Y-Z is a convenient method for providing compounds of Formula I without a 
heteroatom in the chain. 

• ■ 

20 
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REACTION SCHEME VI 






■xvz 



Fomolal 



PREPARATION OF A COMPOUND OF FORMULA g 
The preparation of a CMopound of Fommla n is cairied oat in die same manner as shown 
above in Reaction Scheme I» n and m, starting with a compound of the foxmula (18), the 
preparation of which is shown in Reaction Scheme VH . 



10 



RE ACnON SCHEME VE 




(15) 



07) 



HCOjH 



(16) 




(17) 



NHa 



NHR* 



Similar.Teaction sequences are disclosed in U.S. Patent No. 5,63 1,260, the complete 
disclosure of which is hereby incorporated by reference. 
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It should be noted that if RCO2H (or RCOCl) is used in place of formic acid, a compound 
of foxmula (1 8) that is substituted at the 8-position by R will result. Thus, if RCO2H is 
equivalent to ZYXCQ2H (a compound of fonnula (22)), an altetnatrve synthesis of a compound 
of Formula n can be accomplished, as shown in Reaction Scheme Vm. 

5 . . 

♦ ■ • 

REACTION SCHEME VHI 




Formula n 



It should be noted diat if R^ is hydrogen, a compound of Fonnula I or II is produced 

The compound of formula (19) is commercially available, or is prepared by means well 
10 koown in the art It is converted into a compound of Formula II (or a compound of Formula I 
when R^ is hydrogen) as described in U.S. Patent No. 5,446,046, the complete disclosure of 
which is h^eby incorporated by reference. 

The compound of formula (21) in which R^ is hydrogen may be purchased from a 
commercial source, for example 5,6-diamino-l,3-dipropyluracil, or prepared by means well 
15 known in the art 

A similar reaction can be carried out starting with a nitroso amino derivative of the 
formula (24). 



o 




(24) 
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Reduction of the compound of fonnula (24) with hydrogen/platinum oxide catalyst 
provides the corresponding diamino compound (21) in which is hydrogen. Alternatively, the 
compound of formula (24) can be first substituted with as described in Reaction Scheme Vn 
above, to provide the corresponding diamino compound of formula (21) where R^ is other than 
5 hydrogen. 

Alternatively, a compound of formula (24) in which R^ is hydrogen and R^ is other than 
hydrogen can be converted to a compound of Formula I in which R^ is hydrogen and R' is other 
than hydrogen as shown in Reaction Scheme DC 

10 

REACTION SCHEME DC 




15 Step 1 - Preparation of Formula (23) 

The commercially available compound 6-aniinouracil is first silylated, for example by 
reaction with hexamethyldisilazane as a solvent in the presence of a catalyst^ for example 
ammonium sulfate. The reaction is carried out at about reflux temperature, for about 1-10 hours. 
When the reaction is substantially complete, tbe silylated compound thus produced is isolated 

20 conventionally, and then reacted with a compound of formula R^Hal, where R' is as defined 
above other than hydrogen, preferably in the absence of a solvent. The reaction is carried out at 
about reflux, for about 1 2 hours to 7 days. When the reaction is substantially complete, the 
product of formula (23) is isolated by conventional means. 
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Step 2 - Pieparation of Fdnnula (24^ 

The compound of foimula (23) is then dissolved in an aqueous acid, for example aqueous 
acetic add, and Teacted with sodium nitrite. The reaction is earned out at a temperature of about 
20-50°C, preferably about SO^'C, over about 30 minutes. When the reaction is substantially 
S complete, Ibe product of formula (24) is isolated by conventioiial means, for exan:q)le by 
filtration. 

Step 3 - Preparation of Foimula ^25^ 

The compound of formula (24) is then reduced to a diamino derivative. In general, the 
10 ' compound of formula (24) is dissolved in aqueous ammonia, and fiien a reducing ageni; for 
escample sodiiun bydrosulfite, added. The reaction is conducted af a temperature of about 70^C. 
When the reaction is substantially complete, &e product of formula (25) is isolated 
conventionally, for example by filtration of the cooled reaction mixture. 

15 Step 4 - Preparation of Formula I 

The compound of formula (25) is then reacted witfa a carboxylic acid of tiie formula Z-Y- 
X-CO2H in the presence of a carbodiimide, for ^cample l-(3-<limethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride. The reaction is conducted at a temperature of about 20-30°C, 
for about 12-48 hours. The product is isolated conventionally, for example by filtration, and 

20 reacted with excess hexamethyldisilazane in &e presence of ammonium sulfate, for about 2 days 
at reflux. When the reaction is substantially complete, the product of Formula I is isolated 
conventionally, for example by filtration of the cooled reaction mixture. 

A specific example of the preparation shown in Reaction Scheme DC, where X is 
25 optionally substituted 1 ,4-pyrazolene, is shown in Reaction Scheme X. 
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REACnON SCHEME X 



(25) 




(26) 



(26) 



9 ^SEM 



0 



SEM 



(28) 




(26) 



H 



(29) 



Formula \ 

yvbsxe SEM is 2»2-(triinetfaylsilyl)e&oxymefhyl and halo is chloio, bnimo, or iodb. It should be 
noted that flie compound of fonnula (26) coiiesponds to a compound of Formula I in which 
and are hydrog^» X is l-pyxazol-4-yl, Y is methylene; and Z is phenyl. This reaction is 
described in more detail in the following examples. 

The same reaction scheme can be used for the preparation of a compound of Formula I in 
which the 1 and 3 positions are substituted (i.e., R and R are not hydrogen), by starting witti a 
compound of fonnula (21) in which R^ is hydrogen and reacting with the compound of fimnula 
(22) as above. 

An example of a synthesis of a conq)ound of formula (22) is shown in Reaction Scheme 

XL 

REACTION SCHEME XI 




+ Br. 





15 



(22) 
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For example, if Z-Y-Br represents 3-phenylpropyl bromide, then the product (22) is 1 -(3- 
phenylprop>d)pyraz9le-4-carboxylic acid. If Z-Y-Br represents (lTOxy-pyridin-3yl)methyl 
bromide, then flie product (22) is 1-(1 -oxypyridin-3-ylme1hyl)pyrazole-4-caiboxylic add. The 
5 reaction is carried out as shown in Example 9. 

The pyrazole product of fomiula (22) is &en reacted with a compound of fonnula (21) or 
(25) as described above, and in Example 9, to provide a compound of Fonnula n (and Fomiula I 
ifR^ is hydrogen). For example: 




10 Foimahlorll 

The preparation of a compound of Fomiula I in which is hydrogen and is other than 
hydrogen fiom a compound of formula (24) is shown in Reaction Scheme XEL 

15 REACTIQN SCHEME XH 




(24) (21) FonmuIaMI 



Step 1 - Preparation of Formula (3 1> 

The compound of fomiula (30) is either commeiciaUy available or prepared by means 
20 well known in the art It is reacted with ethyl cyanoacetate in a protic solvent, for example 

• ■ * 

ethanol, in the presence of a strong base, for example sodium ethoxide. The reaction is carried 
out at about reflux temperature, for about 4 to about 24 hours. When the reaction is substantially 
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complete, the .compound of formula (3 1) thus produced is isolated conventioiially. 

Step 2 ' Preparation of Formula (24^ 

The compound of formula (31) is then mixed with sodium nitrite in an aqueous solvent, 
for example dimethylformamide and water, and reacted with a strong acid, for example 
hydrochloricacid^ 'to produce the nitroso compound of formula (24). The reaction is carried out 
at a temperature of about SOX to about 100^^ for about 1 hour. When the reaction is 
^bstantially complete, the product of formula (24) is isolated by conventional means. 



10 Step 3 - Preparation of Formula (21 Y 

The compound of formula (24) is then reduced to a diamino derivative. In general, the 
compound of formula (24) is dissolved in aqueous ammonia, and then a reducing agent, for 

4 

example sodium faydrosuliite, added. Ibe reaction is conducted at a temperature of about 70^C. 
When the reaction is substantially con^l^, the product of fonnula (21) is isolated 
15 oonventionaUy, for example by filtration of ihe cooled reaction mixture. 



jStep 4 - Preparation of Formula I 

The compound of formula (21) is then reacted with a carboxylic acid of die formula Z-Y- 
X-CO2H in the same maimer as described for Reaction S cheme IX, step 4, to produce a 
20 corcqsound of Formula L 



25 



The compound of formula (3 1) can be used in an alternative synthesis to prepare a 
pound of Formula I in which is hydrogen and R^ is other dian hydrogen, or both R^ and 



R^ are other than hydrogen and are the same or different, as shown in Reaction Scheme XUI. 
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REACTION SCHEME Xm 

o 




(31) 



02) 





(33) 



Steps 1 and 2 

The compouiid of foimula (3 1), prepared as shown above, is reacted with the 
dimethylacetal of NJM-dimethylformamide in a polar solvent, for example N^* 
dimethylfoimamide. The reaction is carried out at about 40°C, for about 1 hour. When the 
reaction is substantially complete, the compound of formula (32) thus produced is reacted with a 
compound of fixnnula R Hal, where Hal is chloro, bromo, or iodo» in the presence of a base, for 
ejcample potassium carbonate. The reaction is canried out at about 80°C, for about 4-24 hour. 
When the reaction is substantially complete, the product of formula (33) is isolated 
conventionally, for example by evaporation of the solvents under reduced pressure, and the 
residue is used in the next reaction with no fiirther purificatiQa 



15 



20 



Step 2 

The compound of formula (33) is reacted with aqueous ammonia in a polar solvent, for 
example suspended in methanol. The reaction is carried out at about room temperature, for 
about 1-3 days. When the reaction is substantially complete, the product of formula (33) is 
isolated conventionally, for example by evaporation of the solvents under reduced pressure, and 
triturating the residue with water. 

The compound of formula (34) is dien converted to a comf>ound of Formula I in the same 
manner as shown above for the preparation of the compound of formula (23) in Reaction Scheme 
DC 
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PREFERRED PROCESSES AND LAST STEPS 
The compounds of the present invention can be prepared according to tiie following last 

steps: 

5 1. Contacting a conqraund of the formula: 




in which R\ R^ and X are as defined in the Summaxy of the Invention, L is -0-. -S-, or -NH-» 
and Boc is is t-butyloxycaibon}d; 

with a compound of the fonnula Z-Y-LG, in which Z and Y are as defined in the Summary of 
10 the Invention, and LG is a leaving groiqp.. 

2. Contacting a compound of the formula: 



Q 




FoznndB I whac is hydrogen 
in which R\ R^ and X, Y and Z are as defined in Ifae Summary of the Invention: 
1 5 with a compound of the fonnula R'^-LG, where is as defined in the Summary of the Invention, 
and LG is a leaving group. 

3. Contacting a compound of the formula: 




20 in which R',R% and X are as defined in the Siunmary of the Invention: 

with an acid chloride of the formula RC(0)C1, in which R represents an optional substitution that 
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I 

leads to 5-substitiition on the oxadiazole ring; 

to provide a compound of Formula I in which Y is oxygen* and Z is cptionally substituted 1 ,2,4- 
oxadiazole. 

5 4. Contacting a compound of file formula: 




J. 

(14) . 

in which B?^ and are as defined in the Summary of the Livention: 

.with a compound of formula (HO)2B-X-Y-Z3 in which X, Y and Z are as defined in the 
Suimnary of the Invention. 

10 

5. Contacting a con^und of the formula: 

.0 . ■ - ' 

l\ 

(17) 

m which R\ R^ and R^ are as defined in the Summary of the Invention: 
with a compound of the formula ZYXCQzH (a compound of formula (22)), in which X, Y and Z 
15 are as defined in the Summary of the Invention. 

Utility. Testing and Administration 

General Utility 

The compounds of Formula I and n are effective in the treatment of conditions that 
20 respond to administration of A2B adenosine receptor antagonists. Such conditions include, but 
are not limited to, at least one of diarrhea, a^erosclerosis, restenosis, diabetes, in particular type* 
n diabetes, macular degeneration, diabetic retinopathy; cancer, senile dementia, Alzheimer's 
disease, Paridnson's disease, traumatic brain injury, and Type I hypersensitivity reactions, 
including asteia, atopic eczema, and hay fever. 
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Testing 

■ 

Activity testing is conducted as described in those patents and patent applications 
referenced above, and in the Examples below, and by methods apparent to one skiUed in the ait. 
Pharmaceutical Compositions ■ ' 

5 The compounds of Formula I are usually administered in the form of pharmaceutical 

compositions. Hiis invention therefore provides pharmaceutical conaqpositions that contain, as 
die active ingredient, one or more of the compounds of Formula I, or a phatmaceutically 
acceptable salt or ester thereoi^ and one or more phaimaceutically acceptable excipients, carriers, 
• including inert solid diluents and fillers, diluents, including sterile aqueous solution and various 
10 organic solvents, permeation enhancers, solubilizers and adjuvants. The compounds of Formula 
I nmy be admiiiistBred alone or in combination with o&er therapeutic agents. Such compositions 
are prepared in a manner, well known in the pharmaceutical art (see, e.g., Remington's 
Pharmaceutical Sciences, Mace Publishing Co., Philadelphia, PA 17^ Ed. (1985) and 'Modem 
Pharmaceutics'', Marcel Dekker, Inc. 3"* Ed (G.S. Banker & C.T. Rhodes, Eds.). 

lis AdTnnii<rtration 

The compounds ofFormuk I inay be admirustered in either single or multiple doses by 
any of the accepted modes of administration of agents having similar utilities, for example as 
described in those patents and patent q)plications incorporated by reference, including rectal, 
buccal,.intranasal and transdermal routes, by intra-arterial injection, intravenously, 
20 intiaperitoneally, parenterally, intramuscularly, subcutaneously, orally, topicaUy, as an inhalant, 
or via an impregnated or coated device such as a stent, for example, or an artery-inserted 
cylindrical polymer. 

One mode for administration is parental, particularly by injectioa The forms in which 
the novel compositions of the present invention may be incorporated for administration by 

25 injection include aqueous or oil suspensions, or emulsions, with sesanie oil, com oil, cottonseed 
oil, or peanut oil, as well as elixirs, mannitol, dextrose, or a sterile aqueous solution, and similar 
pharmaceutical vehicles. Aqueous solutions in saline are also conventionally used for injection, 
but less prefened in the context of the present invention. Ethanol, glycerol, propylene glycol, 
hquid polyethylene glycol, and the like (and suitable mixtures thereof), cyclodextrin derivatives, 

30 and vegetable oils may also be employed. The proper fluidi^ can be maintained, for example, 
by the use of a coating, such as lecithin, by the maintenance of the required particle size in the 
case of dispersiori and by the.use of surfactants. The prevention of the action of microorganisms 
can be brought about by various antibacterial and antifungal agents, for example, parabens, 
cfalorobiitanol, phenol, sorbic acid, thimerosal, and the like. 

35 Sterile injectable solutions are prepared by incorporating the compound of Formula 1 in 

< ■ 
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the required amount in the appropriate solvent with various oflier ingredients as enumerated 
above, as required, followed by filtered sterilization. Generally, dispersions are prepared by 
incorporating the various sterilized active ingredients into a sterile vehicle which contains the 

basic dispersion medium and the required other ingredients from those enumerated above. In the 
5 case of sterile powders for the preparation of sterile injectable solutions^ die preferred methods of 
preparation are vacuum-diying and freeze-diying techniques which yield a powder of flie active 
ingredient plus any additional desired ingredient from a previously sterile-filtered solution 
thereof 

Oral administration is another route for administration of the compounds of Formula L 
10 Administration may be via capsule or enteric coated tablets, or the like. In making the 
phaxmaceutical coinpositions that include at least one compound of Fonnula I, tiie active 
ingredient is usualfy diluted by an excipient and/or enclosed within such a carrier that can be in 
the form of a capsule, sachet, paper or other container. When the excipient serves as a diluent, in 
can be a solid, semi-solid, or liquid material (as above), which acts as a vehicle, carrier or 
15 medium for die active ingredient. Thus, the compositions can be. in the form of tablets, pills, 
powders^ lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syiups, aerosols 
(as a solid or in a liquid medium), ointments containing, for example, up to 10% by weight of the 
active compound, soft and hard gelatin capsules, sterile injectable solutions, and sterile packaged 
powders. 

20 Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, 

maimitol, starches, gam acacia, calcium phoq)hate, alginates, tragacanfh, gelatin, calcium • 
silicate, microciTStalline cellulose, polyviny^yirolidone, cellulose, sterile water, syrup, and - 
methyl cellulose. The formulations can additionally include: lubricating agents such as talc, 
magnesium stearate, and minoal oil; wetting agents; emulsi^ing and suspending agents 

25 prieserving agents such as methyl- and propylhydroxy-benzoates; sweetening agents; and 

* 

flavoring agents. 

The coinpositions of die invention can be formulated so as to provide quick, sustained or 
delayed release of the active ingredient after administration to the patient by employing 
procedures known in tiie art Controlled release drug delivery systems for oral administration 

30 include osmotic pump systems and dissolutional systems containing polymer-coated reservoirs 
or dmg-polymer matrix formulations. Examples of controlled release systems are given in U.S. 
Patent Nos. 3,845,770; 4,326,525; 4,902514; and 5,616345. Another formulation for use in the 
methods of the present invention employs transdermal delivery devices Cratches"). Such 
transdermal patches may be used to provide continuous or discontinuous infusion of the 

35 compounds ofthe present invention in controlled amoimts. The constmction and use of 

t 
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tiansdennal patches for the delivery of pharmaceutical agents is well known in the art See, 
U.S. Patent Nos. 5,023 Ji52, 4,992,445 and 5,001,139. Such patches may be constructed for 
continuous, pulsatile, or on demand delivery of pharmaceutical agents. - 

The compositions are preferably formulated in a unit dosage form. The term '"unit 
S dosage forms" refers to physically discrete units suitable as unitary dosages for human subjects 

• • * ■ 

and other mammals, each unit containing a predetermined quantity of active material calculated 
to produce the desired therapeutic effect, in association with a suitable pharmaceutical excipient 
(e.g.; a tablet, capsule, ampoule). The compounds of Formula I are effective over a wide dosage 
range and is g^erally administered in a phaimaceutically effective amount Preferably, for oral 

10 administration, each dosage unit contains from 10 mg to 2 g of a compoimd of Formula I, more 
preferably from 1 0 to 700 mg, and for parenteral administration, preferably fifom' lOjto 700 mg of 
a compound of Formula I, more preferably about 50-200 mg. It will be understood, however, that 
the amount of the compound of Formula I actually administered will be determined by a 
physician, in the light of the relevant circumstances, including &e condition to be treated, the 

15 chosen route of administration, the actual compound administered and its relative activity, the 
age, weight, and response of &e individual patioit, the severity of the patient's symptoms, and 
the like. 

For preparing solid compositions such as tablets, the princqsal active ingredient is mixed 
with a pharmaceutical excipient to form a solid preformulation composition containing a 
20 homogeneous mixture ofa compound of the present invention. When referring to these 

preformulation compositions as homogeneous, it is meant that the active ingredient is dispersed 
evenly throughout the composition so that fiie composition may be readily subdivided into 

■ 

equally effective unit dosage forms sudi as tablets, pills and capsules. 

The tablets or pills of the present invention may be coated or otherwise compounded to 

25 provide a dosage form affording the advantage of prolonged action, or to protect from the acid 
conditions of the stomach. For example, the tablet or pill can comprise an inner dosage and an 
outer dosage component, the latter being in the form of an envelope over the former. The two 
components can be separated by an enteric layer that serves to resist disintegration in the 
stomach and permit the inner component to pass intact into the duodenum or to be delayed in 

30 release. A variety of materials can be used for such enteric layers or coatings, such materials 
including a number of polymeric acids and mixtures of polymeric acids with such materials as 
shellac, cetyl alcohol, and cellulose acetate. 

Compositions for inhalation or insu£Dation include solutions and suspensions in 
phannaceutically acceptable, aqueous or organic solvents, or mixtures hereof, and powders. 

35 The liquid or solid compositions may contain suitable phannaceutically acceptable excipients as 
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described supra. Preferably the compositions are administered by the oral or nasal respiratory 
route for local or systemic effect. Compositions in preferably pbarmaceutically acceptable 
solvents may be nebulized by use of inert gases. Nebulized solutions may be inhaled diiecdy 
from the nebulizing device or the nebulizing device may be attached to a face mask tent, or 
5 intermittent positive pressure breafliing machine. Solution, suspension, or powder compositions 
may be administered, preferably orally or nasally, from devices that deliver Ihe formulation in an 
appropriate manner. 

The following examples are included to demonstrate preferred embodiments of the 
invention. It should be appreciated by those of skill in the art that die techniques disclosed in the 
1 0 examples which follow represent techniques discovered by the inventor to function well in the 
practice of the invention, and thus can be considered to constitute preferred modes for its 
practice. However, those of skill in the art should, in light of the present disclosure, appreciate 
that many changes can be made in the specific embodiments which are disclosed and still obtain 
a like or similar result without dq)artipg from the spirit and scope of the invention. 

15 

EXAMPLE 1 
Preparation of a Compound of Formula (H 
Preparation of aCompound of Formula (2) where and are bothn-Propvl 




20 - 

To a solution of 7-benzyl-l,3,7-trihydropurine-2,6-dione (6.4g, 26.4 mmol), the 
. compound of formula (1)» in N,N-dimethylfonnainide (200ml) at room temperature was added 
sodium hydride (2.6g, 66 mmol). The mixture was stined for 20 minutes, then iodopropane (6.5 
ml, 66mmol) added, and stirred at room temperature for 3 hours. The mixture was flien heated to 

25 l(f*C and stined overnight The solvent was removed under reduced pressure, dissolved in 
dichloromethane, and passed through a silica gel plug, washing with 1:1 hexane/ethyl acetate. 
The solvent was removed under reduced pressure, affording crude 7-benzyI-l,3-dipropyl-13s7* 
trihydropurine-2,6-dione (8.5g, 98% yield), which was used in the next reaction with no further 
purification. 
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B. Preparatioii of a Compofund of Fnrmnla f7\ varying R' and 

Similarly, following the procedure of 1 A above, but replacing iodopropane by other 

halides, the following compounds of foimula (3) are prepared' 
5 7-benzyl-l,3-diniet]iyl-l,3,7-trihydropurine^2,6-dione; 

7-benzyl-l^-diet]iyl-l,3»7-trihydropurine-2,6-dione; 

7-benzyl-13rdi(methoxyethyl)-l,3,7-trihydropurine-2,6-dione; 

7-ben2yl-l,3-di-n-butyl-l ,3,7-trihydropurine-2,6-dione; 

7-benzyl-l,3-diisobutyl-l ,3,7-trihydiDpurine-2,6-dione; 
10 l,3,7-tribenzyl-l,3,7-trihydiopurine-2,6-dione; 

74)en2yl-l,3-di(phenylethyl)-l,3,7-trihydropunne»2,6-diQne; 

7-benzyl-l,3-dicyclobutyl-I,3,7'trihydiDpuiine-2,6-dione; 

7-benzyi-l,3-di(pyrid-4-ylmethyl)-l,3,7-trihydropurine-2,6-dione; 

7-benzyl-l,3-di(furanO-ylniethyl)-l,3,7-trihydropurine-2,6"^ 
15 7-benzyl-l,3-<ii(4-methoxyben2yl)-l,3,7-trihydropurine-2,6-dione; 

7-ben2yl-l,3-di(4-trifluoromethylbenzyl)-l,3J-trihydiopuime-2,6Hlione;a 

7-ben^l-l,3-di(3-iluQroben^)-l,3,7-tnhydzopurine*2,6-dione. 



20 EXAMPLE 2 

Preparation of a Compound of Foimula (3) 
A. Prepaiation of a Gompoimd of Fomnla (31 where R' and are both n-Propvl 




7-Ben2yl-l33-diprDpyl-l,3,7-trihydropurine-2,6-dione, a compound of formula (2), (2.0g, 
25 6.1nmiole) and N-cblorosuccinimide (1 .Og, 7.4mmole) were combined in lOOmL of 

tetiahydrofuran and stirred at room temperature for 4 hours. The solvent was removed under 
reduced pressure, and the residue dissolved in ethyl acetate. The solution was washed with 
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water, then biine, and dried over magaeshim sul&te. The solvent was removed under vacuum, 
to afford a compound of formula (3) where R andR are both n-propyl^ 7-benzyl-8-chloro- 1,3 
dipn)pyl-l,3,7-trihydropurine-'2,6-dione, which was recrystallized from ethyl acetate/hexane 
(1:50). 



5 



B. Preparation of a Compound of Formula (3\ varying and R 



10 




7-benzyl-4-chloro-l,3-di(inethcixyethyl)-13>7-tnhydiopum 

7-benzyl-8-chloro-l,3-di-n-butyl-l,3,7-trihydropuiine-2,6Hlione; 

7-bCTzyl-8-cWoro-l,3-dii5obu^l-l,3,7-trihydropurine-2,6-dione; 
15 8-rchloro-l,3,7-tribenz^-l^,7-trihydn)purine-2,6-dione; 

74)eDzyl-^-K:hloro-l,3HU0pl^enylethyl)-l,3J-trihydrGpurine-2,6-di 

7-benzyl-8-cUan>-l,3-dicyclobutyl-13,7-trihydropurine-2,6-dione; 

7-benzyl-8-^hloTO-l,3-di(ipyrid-4-yhnethyl)-l,3,7-trihydiDpuriM 

7-benzyl-8-chloro-l,3-di(£tiran-3-ylmethyl)-l,3,7-trihydr^ 
20 7-bCTzyl-8-cWoro-l,3-di(4-methoxyben2yl)-l,3J-tiihydippurine-2,^ 

7-benzyl-8-chlQro-l,3-di(4-triflaoromefliyIbenzyl)-1 ,3,7-trihydiDpurine-2,6-dione; and 

7-benzyl-8-chloro-l,3-di(3-fluorobenzyl)-l^,7-trihydrDpuiiii©-2,6-dione. 

C. Preparation of a Compound of Formula (3^. varving and R^ 
25 Similarly, following the procedure of 2A above, but replacing 7-benzyl-l,3-dipropyl-l,3,7- 

trihydropuiine-2,6-dione by other compounds of formula (2), any compound of formula (3) is prepared. 



30 
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EXAMPLES 
Prsparation of a Compound of Fommla (4^ 
A. preparation of a Compound of Foimula (4) where and are both n-PropvL X is 
Phenyl, and L is -O- 




im 


•> 







10 



(3) where R^ and are botfa n-propyl (S.Og, 14nimoles), and 4-hydioxypheayl-boiomc acid ' 
(2.0g, Mnunoles) were dissolved in 1 00 ml of a mixture of toluene/ethanol (4: 1) and stirred at 
reflux for 16 hours. Solvent was removed under reduced pressure, and the residue was 
chromatographed ov^ a silica gel column, duting with ethyl acetate:hexan6 (1 :4) to give a 
coi&pound of fimnula (4) where R^ and R^ are both n-propyl, X is phenyl, and L is -O- (7- 
benzyl-8-<4>hy(hoxyphenyl)-13-H^propyl-l,3,7-trihydropunne^^ as a pale yellow sobd. 



B. Preparation of a Compound of Formula (4\ varying R', R^. X and L 
15 Similarly, following the procedure of 3 A above, replacing 7-ben2yl-8-chloio-l,3- 

diprop>d-l,3,7-trihydropiurine-2,6-dione with o&er compounds of formula (3), the following 
compounds of formula (4) are prepared: 

7-benzyl-8-(4-hydroxypheayl)-l,3-dimethyl-l,3,7-trihydropurine-2,6-dion^ 
7-benzyl-8-(4-hydroxyphenyl)-l,3-diethyl-l,3,7-trihydrDpurine-2,6-dione; 
20 7-benzyl-8-(4-hydroxyphenyl)--l,3--di(methoxyethyl)-l,3,7-trihydropurine-2,6-dione; 
7-benzyl-8-(3-meihoxy-4-hydroxyphenyl)-l,3-di-n-butyl-l,3J-trihydropurine-2,6MiioM 

7- beRzyl-8-(3-hydroxypyrid-2-yl)-l,3-diisobutyl-l,3,7-trihydropurine-2,6-d^ 

8- (2-fluoro-3-hydroxyphenyl)-l,3,7-tribeiizyl-l,3,7-trihydropurine-2,6-dion^ 
7-benzyl-8-(2-tiifluoromethyl-4-hydroxyphenyl)-l,3-di(phenylethyl)-l,3,7-trihydn)pum 

25 dione; 

7-benzyl-8-(5-hydroxybenzothia2ol-2-yl)-l,3-dicyclobutyl-l,3,7-trihydropurine-2,6^ 
7-benzyl-8-(4-hydioxyphenyl)- 1 ,3 -di(pyrid-4-yhnethyl)-l ,3,7-trihydiopurine-2,6-dione; 
7-benzyl-8-(4-hydroxyphenyl)-l ,3-di(furan-3-ylmethyl)-l »3,7-trihydropurine-2,6-dione; 
7-benzyl-8-(4-hydioxyphenyl)-l ,3-di(4-methoxybenzyl)-l ,3,7-tTihydropurine-2,6-dione; 
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7-ben2yl-8-(4-hydioxyphenyl)-i ,3-di(4-trifluoroinethylbeiizyl)-l ,3,7.trihydropiirijie-2,i5-dioiie; 
and 

7-benzyl-8-(4-hydroxyphenyl)- 1 ,3 -di(3-fluorobeiizyl)-l ,3 J-trihydropurine-2,6-<lione. 

5 C. Preparation of a Compound of Fomula (4^. varying R . R , X and L 

Similarly, following the procedure of 3A above, but replacing 7-benzyl*8-chloro-l,3- 
dipropyl-l«3,7-trihydropurine-2,6-dione with other compounds of formula (3), any compound of 
formula (4) is prepared. 

10 EXAMPLE 4 

Preparation of a Compound of Formula f5) 
A. Preparation of a Compound of Fomiula (5) where R^ and are both n-PropvL X is 
Phenyl, and L is -O- 




1 5 The compound of formula (4) where R^ and R^ are both n-propyl, X is phenyl, and L is - 

O- (7-beii2yl-8-(4-hydroxyphenyl>l,3-dipropyl-l,3,7-trihydropurine-^ (613mg) was 

dissolved in methanol (50ml), a catalytic amount of palladium hydroxide added, and the mixture 
stirred under hydrogen at room temperature ovemi^t The mixture was filtered, washing tiie 
catalyst with methanol, and the solvent was evaporated from the filtrate under reduced pressure 

20 to provide. 8-(4-hydroxyphenyl)-l,3-dipropyl-l ,3,7-trihydropurine. 

This product was dissolved in methanol, di-teit-butyldicarbonate (0.7g, 3.2nunol) and 
NJ^-di-isopiopylethylamine (1ml) added , and the mixture refluxed overnight. The solvent was 
removed under reduced pressure, and the residue chromatographed on a silica gel column, to 
give a compound of fiirmula (5), 7-t-butoxycarbonyl-8-(4-hydro5Qi)henyl)-l,3-dipropyl-l ,3,7- 

25 trihydropurine-2,6-dione. 



B. . Preparation of a Compound of Formula (5). varying r\ R^ X and L 



43 Attorney Docket No. OM 63.W02 



wo 2004/106337 PCTAJS2003/0 14085 

Similarly, following the proceduxe of 4A above, replacing 7-ben2yl-8-(4- 

' ' • • 

hydroxyphenyl)-l,3-dipropyl-l,3,7-trihydropurine-2,6-dione with other compounds of formula 
(4), die following compounds of formula (5) are prepared: 
7-t-butoxycaibonyl-8<4-hydroxyphenyl>l^-dimefliyl-1.3J-trihydropuri^ 
5 . 7-t-butoxycaibonyl-8K4-hydioxyphenyl)-l,3Hfiethyl-13»7-trihydiopu^ 

74-butoxycarbonyl-8-(4-hydroxyphenyI)-l,3-di(methoxyethyl)-l,3,7-trihydropurine-^ 

7-t-butoxycafbonyl-8<3-methoxy-4-hydroxyphenyl)-l,3-^i-n-butyl-l,3,7-trihydro 
dione: 

7-t-butoxycaxbQnyl-8-{3-hydroxypyrid-2-yl)-l,3-diisobutyl-l,3,7-trihydiopu^ 
10 7-t-butoxycaxbonyl-8-(2-fluor&-3-hydroxyphenyl)-l ,3-dibenzyl- 1 3,7-trihydiopurine-2,6-dione; 
7-t-butoxycarbonyl-8^2-trLfluoromelhyl-4-hydroxyphenyl)-l,3-di(phenylethyl)-l^ 
tniiydropurine-2,6-dione; 

7-t-butoxycarbonyl-8-{5-hydroxybenzothiazol-2-yl)- 1 ,3-dicyclobut^^ 
dione; . 

15 7-t-butoxycaibonyl-8-(4-hydro;OThenyl)-l,3-di(pynd-4-yhnethyO 
dione; 

7-t-butoxycarbonyl-8-(4-hydroxyphenyI)-l,3-di(furan-3-ylmethyl)-13J- 
dione; 

7-t-butoxycarbonyl-8-(4-hydrQxyphenyl)- 1 ,3-di(4-metfaoxyben2yl)-l ,3,7-trihydropurine-2,6- 
20 dione; 

7-t4>utoxycaibonyl-8-(4-hydioxyph^yl)-l,3Hii(4-trifluorome&yI^ 
2,6-dione; and 

74-butoxycaiboriyl-8-(4-hydroxyphenyl>l,3-di(3-fluoroben2yl>l,3J-trihyd^ 

25 C. Preparation of a Compound of Fonnula (5\ varying r\ and X 

Similaily, following the procedure of 4A above, but replacmg 7-benzyl-8'<4- 
hydroxyphenyl)-l,3-dipropyl-1397-trihydropurine-2,6-dione with other compounds of fonnula 
(3), any compoimd of formula (5) is prepared. 

30 . 
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EXAMPLES 




o 




5 




1 0 removed under reduced pressure^ and the residue purified by preparative thin layer 

chromatography, to afford 8-{4-[5-(4-methoxyphenyl)-[l A4]oxadiazol-3-ylmethoxy]phenyl}- 
l,3-dipiopyl-l,3,7-trihydropurine-2,6-dione, • 



butoxycarbonyl-8-(4-hy(koxyphenyl)7l^KKprqpyl-l,3 J-tiihydropum by other 

compounds of fonnula (5), and optionally replacing 3-chloromefhyl-5-(4-methoxyphenyl)- 
[l^,4]oxadiazole by other comiiounds of formula Cl-Y-Z, the foUowmg compounds of Formula 

20 I were prepared: 

8_{4-[5.(2.methoxyphenylHl i2,4]oxadiazol-3-yhneaoxy]phenyl} -1,3-dipropyl^ 

trihydropurine-2,6-dione; 

8-{4-[5<3-m€thoxyphenyl)-[1.2,4]oxadiazol-3-ylmethoxy]phenyl}-l,3-dipropyl-l,3,7- 

trihydropurinc-2,6-dione; 
25 8- {4-[5-(4-fluorophenyl)-[ 1 ^ ,4]oxadia2ol-3-ybneth6xy]phenyl } - 1 ,3-dipropyH ,3,7- 

trihydropurine-2,6-dione; 

8-{4-[5-{4-(trifluoromethyl)phenylHlA4]oxadia2ol-3-ylmethoxy]phenyl}-l,3-d^ 
trihydropurine-2,6-dione; and 



15 



B. Preparation of a Compound of Fotmuhi I where R' and are n-ProuvL varying X> Y, 
andZ 

Similaily, following the procedure of 5A above, but optionally replacing 7-t- 
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8-{4-[5-(4-trifluoiomethylphenyl)-[l^,4]oxadiazol-3-yImet^^ 
tiiliydropurine-2,6-dion6. 

C. PrepaiatioD of a Compound of Formula L varying 
5 Similarly, following the procedure of 5A above, but optionally replacing 7-t- 

lmtoxycaibonyl-8-(4-hydn)xyphenyl>I3-dipropyl-13 by otber 

compounds of formula (5), and c^onally replacing 3-chloroimethyl-5-(4-methoxyphenyl)- 
[I^,4]oxadiazole by oflier compounds of formula YZ» tte following compounds of Fonnula I . 
are prepared: 

10 8-{4*[5-(4-methoxyphenyl>[l ^,4]oxadiazol-3*ylme&a(xy]plienyl} -1 ,3-dimethyl-l,3,7- 
tnhydropurine-2,6-dione; ' . 

8- {4-[5-(4-methoxyphenyl>[l ,2,4]oxadia2ol-3-ylmelhoxy]plienyl} - 1 ,3-diethyl-l,3,7- 

trihydropurine-2,6-dione; * 

8- {4-[5-(4-me1hoxyphenyl)-[ 1 ;2,4]oxadia2ol-3-ylmeflioxy]phenyi} -1 ,3-di{mefhoxyethyl)-l ,3 ,7 
15 t]ihydrDpurine-2,6-dione; 

8- {4-[5-(4-metfaoxypheitylHl A4]oxadiazol-3-ylme&oxy]phenyl} -1 ,3-di-^^^ 
- trihydrqpurin6-2,6-dione; 

8-{4-[5-<4-methoxyphenyl>[l,2,4]oxadia2ol-3-ylmelhoxy]phenyl}-l,3-du^ 

trihydropurin6-2:46-di(me; 
20 8-{4-[5-<2-fhioro-3-}qrdrox}phenylHlj2>4]oxadiazol-3-yl^^ 

trihydropurine-2,6-dione; 

8-{4-[5-(2-trifluoromethyl4-hydroxyphenyl)-[l A4]axadiazol-3-ylme±^ -1 ^- di- 

(phe^ylethyl)Tl^,7-trihydiopurine-2,6-dione; 

8- {4-[5-(4-trifluorQmefliyl-3-hydroxyphenyO-[ 1 A4]oxadiazol-3-ylmethoxy]phenyl} - 1 3r 
25 dicyclobutyl-1397-trihydropurine-2,6-dione; 

8-{4-[5-(4-hydiox>phenylHlA4]oxadiazol-3-ylmethoxy]phenyl}-l,3-di(pyrid^^^ 
1 ,3,7-tnhydropurine-2,6-dione; 

8- {4-[5-(4-hydroxyphenyl>[l,2,4]oxadia2olO-ylmc1hoxy]phenyl}-l,3-di{fi^ 1 ,3,7 

trihydropurine-2,6'^one; ' 

30 8-{4-(5-(4-methoxyphenyl)imidazol-2-ylmefhoxy]phenyl)-l,3-dipn3^^^ 
2,6-dione; 

8-{4-[5-(4-methoxyphenyl)oxa2ol-2-ylmethoxy]phenyl}-l,3-dipropyl-l,3J 
dione; 

• 8-{4-[5-(4-methoxyphenyi)thiazol-2-ylmethoxy]phenyl}-l,3-<iipropyl-l,3 
35 dione; 
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8-{4-[5-(4-methoxyphenyl)-l,3,5-tria2m-2-ylmethoxy]pl^^ 
tnhydropuime-2,6-<lione; 

8-{4-[5-(4-metJioxyphenyl)pyrimidm-2-ylmeflioxy]ph^ 
2,6-dione; 

5' 8-{4T[5<4-methoxyphenylHlf2,4]oxadiazol-3-ylethoxylphenyl^ 
trihydropuriiie-2»6-dione; 

8-{4-[5-(4-methoxyphenyl)-[lA4]oxadia2ol-3-yIpropoxy]phenyl}-l,3«^iopy 
trihydioparine-2,6-dione; 

8-{4-[5<4-flu(>rpphenyl)-[lA4]oxadiazol-3-ylmelh^ 
10 trihydrqpiirixie-2,6-dione; 

S-{4-[5<<4-tiifluoromethylplienyl)-[l9^4]oxadiazol-3*^ 3,7- 
tnhydTopurine-2,6-dione; 

• * ■ 

8- {4-[5-(3 ,4-<liinethoxyphenyl)-[ 1 ,2,4]oxadiazol-3-ylinethoxy]phenyl} - 1 ,3 -dqnxjpyl- 1 ,3,7- 
tnfaydiopuri2ie-2,6Hdioiie; and 
15 8- {5-(5-(4-methoxyphenylH 1 ,2,4]oxadiazol-3-yletlK>xy]pyridin-2-yl}-l,3-dipiopyl-l ,3,7- 
trihydropuriii&*2,6-dione. . 

D. Prepaiation of a Compound of Fonnula L varying R\ R'. X. Y. and Z 

Similarly, following the procedure of iS A above, but optionally leplacing 7-t- 
20 but£»xycaibonyl-8-(4-liydroxyplienyl)-l ,3-diptopyl-l,3,7-tri]iydiopuiine-2,6-dione by other : 
compounds of fomnla (5), and optionally replacing 3-chloromethyl-5-(4-methoxyphenyl)- 
[l,2,4]oxadiazole by other compounds of fonnula YZ, any compound of Fomula I can be 
prepared. 

• * ■ 

25 



30 
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4 

EXAMPLE 6 
Prepatation of a Compound of Formula (7) 
A. Prq^aration of a Compoimd of Formula (71 where R and R aie n-Propyl and X is 1 ,4- 
Phenylene . . 



5 




a) A solution of 7-bcEayl-8-(4-ben?yloxypheayl)-l^-dipropyl-l,3 J-t^ 

dione (439g, 8.17mmol) (prepared in a manner analogous to the preparation of the compound of 
fomiula (5)) in methylene chloride-methanol (1:1) (100ml) was stirred mider hydrogen with a ; 
10 catalytic amount of 10% Pd(OiQ2/C at room temperature overnight The catalyst was filtered ' 
oS, washed with dichlorometfaane^netiianol, and. the filtrate was evaporated under reduced . 
pressure to give a solid, which was washed with methylene chloride to afford pure product, 8-(4- 
hydroxyphenyl)-l33Hiipropyl-l ,3,7-thhydropurine-2,6'dione. 

b) A mixture of 8-(4-hydroxyphenyl)-l^-dipTopyl-l,3,7-trihydropurine-2,6-dione (22.g, 
15 6.7mmo0, tert-butyldimethylsilyl chloiide (2.0g, 13.4nmiol), and imidazole (0.91& 13.4mmol) 

in tetrahydrofuran (50ml) was stirred overnight at room temperature, then refluxed for 10 hours. 
- The solvent was removed under reduced pressure, and the residue was dissolved in methylene 
chloride and passed through a silica gel plug, which was then washed witii ethyl acetate. The 
filtrate was concentrated under reduced pressure to afford 8-[(4-tert- 
20 butyldtmethylsilyloxy)phenyl]-l,3-dipropyl-l,3,7-trihydropinine-2,6-dione. 

c) To a solution of 8-[(4-tert-butyldime(hylsilyloxy)phenyl]-l,3-dipropyl-l,3,7- 
trihydropurine-2,6-dione (13.7g, 3immo]) in tetrahydrofuran (200ml) was added sodium hydride 
(1 .6g, 40mmol), and the mixture was stirred for 30 minutes at room temperature. 

. Benzyloxymethyl chloride (4.9g, 31irunoI) was then added, and the mbcture stirred for 1 hour at 
25 room temperature. The solvent was then removed under reduced pressure, and &e residue 

dissolved in methylene chloride. This solution was washed with brine, and the solvent rmoved 
under reduced pressure. The residue was chromatographed on silica gel, eluting with ethyl 
.acetate, to afford 7-benzyloxymethyl-8-[(4-twt-butyldimethylsilyloxy)-phenyl]-13-dipropy^ 
1 ,3,7-trihydropurine-2,6*dione as a liquid. 
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* * 

d) • To a solution of 7-banzyloxymethyl-8-((4-tert-butyldimethylsUyl^ 

• • • 

dipropyl-la3,7-tiihydropurme-2,6-dione (lO.Sg, 18.7nimol) in tetrahydro&ran (200ml) was 
added tetra(tert-bntyl)anunonium fluoride (3g), and the mixture stined for 2 hours at room 
temperature. The product was passed through a silica gel plug, which was washed wifli ediyl 
5 acetate. The filtrate was evaporated under reduced pressure, and the residue washed with 
dichloromethane, to afiford 7-benzyloxymethyl-8-(4-hydrDxy-phenyl)-l^-dipropyl-l,3,7. 
trihydropurine-2,6-dione as a white solid. 

e) To a solution of 7-ben2yioxymethyl-8-(4-hydroxyphenyl>l^-dipropyl-l ,3,7- 

. trihydropurine-2,6-dione (1 g, 22mmo1) m tetiahydrofuran (20ml) was added potassium t- 
10 butoxide (0.28g, 2.4nunol), and the mixture stirred for 30 minutes at room temperature. 

lodoacetonitrile (038g, 2.23mmol} was then added, and tiie mixture stirred for 16 hours at room 
temperature. The solvent was removed under reduced pressure^ and ihe residue was dissolved in 
ethyl acetate and passed through a silica gel plug, to provide 7*benzyloxymethyl-8-(4- 
cyanome&oxyphenyl>13-dipropyl-l,3,7-tiihydropurine-2,6-dione, a compound of fonnula (7) 

15 

B. Preparation of a Compound of Fonnula (7), varying and 

Similarly, following the procedure of 6A above, but replacinjg 7-benzyl*8-(4- 
benzyloxypbenyl)-l,3'<liprppyl-13f7-trihydropurine-2,6'dione with other similar conq)Ounds, 

■ 

other compounds of formula (7) are prepared. 

20 

EXAMPLE 7 
Preparation of a Compound of Formula (S) 
A. Preparation of a Compound of Fonnula (8) where R^ and R^ are n-Propvl and X is 1.4- 

25 Phenvlene 
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A solution of 7-ben2yloxymethyl-8-(4Kjyanomethoxyphenyl)- 1,3 -dipiopyl- 1,3,7- 
trihydiopuriiie-2,6-<iione (l.lSg, 2.3.6iiiinol) in ethanol (50ml) was stirred with sodium ethoxide 

- 4 

(0.25g, 3.S4iiimol) and hydioxylamine hydrochloride (O.lSg, 3.54nimol) at room tempeiature 
ovemig^ Ilie solvent was removed under reduced piessuie, the residue dissolved m 
dichloromethane/methanol (50:1), and the solution passed through a silica gel plug. The fUtrate 
was evaporated under reduced pressure to afford 

8-[4-(2-ari2ino-2-(hydroxyimino)ethoxy)phenyl]-7-[(phenybnethoxy)methyy^ 
trihydropurine->2,6-dione. 



10 B. Preparation of a Compound of Formula (B\ varvinp r' and 

Similarly, following the procedure of 7A above, but replacing 7-benzyloxymethyl-8-(4- 
cyanomethoxyphenyl)-l ,3-diprop>4-l,3,7-trihydropurine-2,6-dione with other similar 
compounds, other compounds of fonnola (8) are prepared. 



IS 



EXAMPLES 
Prenaratioji nf a nompnimii of Ponnula I 
A. Preparation of a Comooimd of Formula I where R' and are n-P«».vl. i. Hvdro.^. 
X is 1.4-Phenvlene> Y is >Q(CH2V, and Z is 5-f2-cMoropheDylVrL2,41oxadiazol-3-vl . 

Q 

H 



20 





25 



To a solution of 7-benzyloxymethyl-8-[4-{amino(hydroxyimino)methoxy)-phenyl]-l,3- 
dipiopyM,3,7-trihydropurine-2,6-dione (50mg) in dioxane (3ml) was added potassium carbonate 
(0.5g), followed by 2-chlorobenzoy] chloride. Hie mixture was stirred at room temperature for 
10 mimites, tiien the solids filtered o£F. The filtrate was evaporated under reduced pressure, and 
the residue dissolved in xylene. The solution was heated to 145^*0 overnight, then the solvent 
removed under reduced pressure, and the residue chromatographed on silica gel, eluting wi& 
eihyl acetate, to afford 8- {4-[5-(2-chlorophenyl>[l,2,4]oxadiazol-3-ylmethoxy]phenyl}-l,3- 
dipropyl- 1 ,3 •dihydropurine-2,6-dion6. 
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■ 

B. ' Preparation of a Compound of Foimula I where and are n-Propyl^ varying X. 
andZ 

Siniilaxly, following the pxocedure of 8 A above, but optionally replacing 1- 
benzyloxymethyl-8-[4-(amino(hydn)xyimino)meAoxy)-phenyl>l,3-^ 
S tnhydropurine-2,6-dion6 by other compounds of formula (8)» and optionally replacing RC(0X^1 
by other compounds of fomiula RC(0)Cl9 the following compounds of Formula I were prepared: 
8-(4-{[5-(3-methy^enyl)(l,2,4-oxadiazolO-yl)]methoxy}phenyl> . . 

tribydropurine-2y6-dione; 

8<4-{[5-(2-fluorophenyi)(lA4^xadiazol-3-yl)]metha^ 
10 trihydropurine-2>6-<lione; > 

S<4-{[5<2-methylphenylXlA^oxadiazoM-yl)]methoxy}phenyl)-l^-dipropyl-lA 
trihydropurine-2»6-dione; 

8-(4- {[5-(3-methoxyphenyl)(l A4-oxadia2ol-3-yl)]meflioxy }phenyl)- 1 ,3-dipropyl-l ,3,7- 
trihydrqpurine-2,6-diane; 

■ 

15 methyl 4<3-{[4-(2,6-diQXO-l,3-dipropyl-l,3,7-trihydropuTin-8-yl^^ . 
oxadiazol-5-yl)benzoate; 

l,3rdipropyl-8-[4-({5-[2-(trifluoiomethoxy)phenyl](l,2,4-oxadiazol-3-yl)}meflioxy)phenyl]- 
1 ,3>7-trihydropuiine-2,^-dione; 

. 8-(4-{t5-(2-bromophcnyl)(l ,2,4-oxadiaz61-3-yl)]medio;^}phenyl)-l,3-dipropyl-l,3,7- 
20 trihydrqpurine-2,6-dione; and 

8-(4-{[5-(2,4-dimethoxyphenyl)(l ,2,4-oxadiazol-3-yl)]methDxy}phenyl)-l,3-dipropyl-l ,3,7- 
tiihydrppurine-2,6-dione. 

C. Similarly, following the procedure of 8 A above, but optionally replacing 7- 
25 benzyloxymethyl-8-[4-(amino(hydroxyimino)methoxy)-phenyl]-l,3-dipropyl-l,3,7- 

trihydropurine-2,6-dione by other compounds of formula (8), and optionally replacing RC(0)C1 
by other compounds of formula RC(0)C1, other compounds of Formula I were prepared, for 
example: 

8-[l-(l-oxy-pyridm-3-ylmethyl)-lH-pyrazol-4-yl]-i;3-dipropyl-37-dihydro-pur^ 
30 1 ,3-dipropyl-8-[l-(l-oxypyrid-4-ylmefhyl)pyrazol-4-yl]-l ,3,7-trihydropuri^ and 
l,3-dipropyl-8-(l-(l-oxypyrid-3-ylmethyl)pyra2ol-4-yl]-l,3;7-trihydropurine-2,W 

EXAMPLE 9 A 

35 Preparation of a Compound of Formula I in which r' and are the same 

51 . Anomey Docket No. 0M63-WO2 



wo 2004/106337 PCT/US2003/0 14085 

■ « 

A. Preparation of a Compound of Fonnula I where and are n-Pmpyh X is 1.4- 
Pviazolenc. R^ is Hydrogen. Y is Propylene, and 2 is Phenyl 




5 a) To a solution of ethyl 4-pyrazoIe carboxylate (3.57mmol) in acetone (30nil) was added 
potassium carbonate (35.7mmol) and 14mnno-3-phenylpropane (3.57mniol). . The suspension, 
was lefluxed ovemi^t, after which the solvent was removed under reduced pressure. The 
residue was partitioned between ethyl acetate and water, the organic layer dried over magnesium 
sulfate, filtered, and the filtrate evaporated under reduced pressure to give an oil, which was 

10 purified by preparative TLC, to give ethyl l-(3-phenylpfopyl)pyrazole-4-carboxylate. 

b) The ester was then dissolved in methanol (3Qml)y and potassium hydroxide (1.5g) added. 
The mixture was refluxed for 5 hours under nitrogen, then the solvent removed under reduced 
pressure. The residue was partitioned between methylene chloride and water. The aqueous layer 
was separated and acidified to pH 1-2 with 6N hydrochloric acid, then extracted with ethyl 

15 acetate; The combined organic layers were dried over magnesium sulfate, and the solvent 
removed under reduced pressure, to give H3'phenylpropyl)pyrazole-4-caiboxylic acid, 
c To a solution of l-(3-phenylpropyl)pyrazole-4-carboxylic acid (300mg, 1.30nmiol) in 
NJ^-dimethylformamide (7ml) was added l-[3-(dimethylamino)pn>pyl]-3-ethylcaifoodiimide 
hydrochloride (300mg). The suspension was stirred at room temperature until all solid was 

20 dissolved^ then 5,6-diamiiio-l,3-dipropyl-l»3-dihydropyrimidine-2,4-diQne (450 mg) added, and 
the reaction mixture stirred at room temperature overnight. 2N sodium hydroxide (lOml) was 
then added, and the suspension heated at 120^C for 2 hours. The reaction mixture was cooled in 
ice water arid acidified to pH 2-3 . The mixture was partitioned between water and ethyl acetate, 
and the ethyl acetate layer and any solid material was washed with water, and the solvent 

25 removed under reduced pressure. The residue was triturated with ether, giving pure product, 8- 
[l-(3-phenylpiopyl)pyra2ol-4-yl)]-l,3-dipropyl-l,3,7-trihydropurine-2,6-dione. 
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EXAMPLE 9B 

Alternative Preparation of a Compound of Fonnula I in which and ure the fiame 
A. Pteparation of a Compound of Formula I where R' and aie n-PropvL X is 1 ,4- 
Pvrazolene, R^ is Hydrogen. Y is Methylene, and Z is Phenyl 




a) To a solution of l-benzylpyrazole-4-caiboxylic acid (4g, 19.8nmiol) in NJ>I- 
dimetfaylfbnnamide (SOml) was added l-[3-(dimetfayIamino)propyl]-3-ethylcaibodiimide 

10 hydrochloride (4g). The suspension was stined for 1 5 minutes at room temperature, then 5,6- 
diamino-l,3-dipiopyl-l,3-dihydropyrimidine-2,4-dionB (5.37 mg) added, and the reaction 
nuxture stirred at room lemperatDieovemi^t The dimethylfonnamide was removed under 
reduced pressure^ and 2N sodium hydroxide (6(hnl) was then added, and the suspension heated at 
. 120^0 for 2 hours. The reaction mixture was cooled in ice water and acidified to pH 1-2. The 

1 5 mixture was partitioned between water and etiiyl acetate, the etfayl acetate layer and - 
accompanying solid was washed several times with water, and the solvent removed under 
reduced pressure. The residue was triturated witii ether, giving 8-[l-benzylpyrazoM-yl]-l,3- 
dipropyI-1 ,3,7-trihydropurine-2,6-dione: 

b) 8-[l-ben2ylpyrazol-4-yl]-]3-dipropyi-l,3,7-trihydropurine-2,6-dione (3.88g) was 

20 dissolved in dimethyl&nnamide (30ml), and potassium carbonate (0.642g) was added, followed 
by 2-(trimethy]silyl)ethoxyme1hyl chloride (S£M chloride,0.768g). The suspension was stirred 
at room temperature overnight, at which time a further 0.4 equivalents of potassiiun carbonate 
and SEM chloride were added, and the mixture stirred for a further 3 hours. The solid was 
filtered off, and solvent removed fiom the filtrate under reduced pressure. The residue was 

25 chromatographed on a silica gel column, eluting with 20% etfayl acetate/hexanes, to yield 1- 
[(33-dimethyl-3-silabutoxy)methyl]-8-[l-benzylpyrazoM-yl]-l,3-dipropyl-l,3,7-tr^ 
2,6-dione. 

c) To a solution of 7-[(3,3-dimethyl-3-silabutoxy)methyl]-8-[l-ben2ylpyia2ol-4-yl]-l,3- 
dipropyt-l^,7-trihydropurine*2,6-dione (3g) in ethanol (100ml) was added cyclohexene (SOml) 

30 and palladium hydroxide (3g). Themixtuie was refluxed for 4 days, then the catalyst was 
filtered ofT, and solvent removed fiom the filtrate under reduced pressure. The residue was 
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\ 

chzomatogiaphed on a silica gel coluinn, eluting with 30% ethyl acetate/hexanes> to yield 7- 
[(3,3-dimethyl-3-silahutoxy)methyl]-l,3-dipK)pyl-8-pyia2»M-^^^ 

d) To a solution of 7-[(33-diiiiethyl-3-8ilabutoxy)methyl]-l,3-dipropyl-8-pyr^ 
l,3,7-trihydropuiin&-2»6^dione (SOmg) in dimethylfozmamide (2ml) was added 

5 bn>moethylbenzene(0J6nil)andpotassit]mcaibonate(159^ The mixture was stiired at 
room tenq^eiature ovetnigbt, and the solid material filtered ofif. Solvent was removed fiom the 
filtrate under reduced pressure, and the residue was chromatographed by preparative thin layer 
chromatography, eluting with 30% ethyl acetatc/hexanes, to yield 7-[(3,3-dimethyl-3- 
silabutoxy)methyl]-8-[ 1 -(2-phenylethyl)pyrazol-4-yl]- 1 ,3-dipropyl- 1 ,3 ,7-trihydropurine-2,6- 
10 dione. 

e) A solution of 7-[(3,3-dimediyl-3-^butoxy)methyl]-8-[l-(2-phenylethyi)pyxBZol-^ 
l,3-dipropyl-l,3,7-tiihydropurine-2,6-dione (53mg^ in etfaanol/hydrochloric acid (IM, 2ml) was 
refluxed for 2 hours. Solvent was removed from the product under reduced pressure, and the 
residue was washed with etiier, to provide 8-[l-{2-phenyIethyl)pyrazol-4-yl]-l,3-diprqpyl-l,3,7- 

15 trihydropurine-2,6-dione. 

andZ 

Similarly, following the procedure of Example 9 A and/or 9B above, the following 
20 compounds of Formula I were jnepared: 

8-(l-ben2^1pyia2ol-4-yl)-l,3HUpropyl-l,3,7-trihydropuxine-2,6H^ 

8-{l-[(3,5-diittethylisoxazol-4-yl)me&yl]pyrazol-4-yl}-l,3-d^m>pyl-l^ 

dione; 

8-[l-(3-cyclohexylpropyl)pyrazoM-yl]-l,3-dipropyl-l,3,7Ttrihydropurine-2,6-dione; 
25 8-<l-{[5-(2-naethoxyphenyl)(lA4-oxadiazol-3-yl)]methyl}pyrazol-4-y^^ 
trihydropnrine-2,6-dione; 

8-[l-(2rphenoxyethyl)pyrazol-4-yl]-l ,3-dipropyl-l ,3,7-trihydropurine-2,6-dione; 

8-(l-{[5-(4-^hlorophenyl)(l,2,4H)xadia2ol-3-yl)]metfayl}pyrazoM-yl)-l,3-dipropyI-l,3, 

trihydrqpurine-2,6-dion6; 

• * ' • « 

30 N-(2,6-dimethylphenyl)-2-[4-(2,6-dioxo-l,3-dipropyl(l,3,7-trihydropurin-8- 
yl))pyTazolyl]acetamide; 

8-(l-{[3-(4-methy^henylXl,2,4-oxadiazol-5-yl)]methyl}pyrazol-4-yl)-l,3-di^ 
trihydropurine-2,6-diQne; 
• 8-{l-[2-(l,3-dioxoben2o[c]azolin-2-yl)eAyl]pyrazol-4-yl}-l,3-dipn)pyl-l,3,7-tr^ 
35 2,6-dione; 
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2-[4-(2,6-dioxo- 1 ,3-dipiopyl( 1 ,3,7-trihydropiirin-8-yl))pyr^ 
2-[4-(2,6-diox<>-l,3-<lq)iopyl(l,3,7-trihydropurin-8-yl))p)^^ 
8-{l-[(2-meftylphenyl)me%l]pyrazoM-yl}-l,3-dipropyl-l,3,7-trihyd^^ 
8-{l-[(3-methylphenyl)methyl]pyrazol-4-yl}-l,3-dipropyl-l,3,^ 
5 l,3-dipropyl-8-(l*{[2-(trifluoiom6%l)phenyl]metfayl}pyra 
dione; 

8-{l-[(4-meAylphenyl)methyl]pyra2ol-4-yl}-l,3-dipropyl-l^,7-t^ 
8-{l-[(2-fluorophenyl)me(hyl]pyiazol-4-yl}-l,3-dipropyl-l,3,7-trfc 
8- { 1 -[(3-inethoxyphciiyI)methyl]pyrazol-4-yl} -1 ^ -dipropyl-1 ,3,7-trihydiopurine-2,6-dione; 
10 . 8-{l-((3-cWorophenyl)methyl]pynizol-4-yl}.13-<i^^^ . 
8-{H(2-cWorophenyl)mefhyl]pyrazol-4-yl}-l,3-dipropyl-l,3 
l,3-<iipiopyl-8-(l-{[4-(trifluoromethyl)phOTyl]methyl}py^ 
dione; 

8-{ l-[(4-chlorophenyI)methyl]pyKizol-4-yl} -1 ,3-dipropyl-l ,3,7-triliydropurme-2,6-dione; 
15 8-{l-[{4rfluoix)phenyl)methyl]pyKi2ol-4-yl}-l,3-dipropyl-13^ 

• .8-{H(4-methoxypheny0methyl]pyraz»l-4-yl}-l^-^^ 

2-[4-^2,6-dioxo-l,3-dipiopyl-l,3J-tcihydn)puriii-8-yl)pyrM 
- 8-[l-<2-hydroxye4yl)pyrazol-4-yi]-l,3-dipiopyl-l,3,7-trihydropum 

2-[4-{2,6-dioxd- 1 ,3-dipropyl(l ,3 J-l3ihydropikm-8-yl))pyra2olyl]-2-plienyiacetic acid; 
20 2-[4-(2,6-dioxo-l 3-dipiopyl(l,3 J-tiihydrDpuiiii-8-yl))pyra2olyl]-2^(4-f^ add; 

2-[4-(2,6-dioxo-13-dipiopyl-l ^ J-trihydn9iiri]]-8-yl)pyrazolyl]propanoic acid; 

841-(plieaylethyl)pyiazol-4-yl]-l,3-dipzopyl-13,7-trihydiopu]j^ 

8-[l -(4-chIorophenyl)-5-(trifluoiomethyI)pyiazol-4-yl]-l,3-dipiopyl-l 93,7-trihydropurine-2,6- 
dione; 

25 8-[l-phenyl-5-(trifluorome1hyl)pyrazol-4-yl]-l,3-dipropyl-l,3,7-tr^ 
8-(l-phenyl-5-propylpyrazol'4-yl)-13-dipropyl-l,3J-trihydropurine^ 
8-(5-inethyl-l-phenylpyra2ol-4-yl)-l,3-dipropyl-13,7-trihydropurine-^ 
ethyl 2-[4-(2,6-diQXo-l,3-dipropyl(l,3,7-trihydropiirin-8-yl))pyra2olyi]-2-p^^ 
1 ,3-diniethyl-8-(l - { [3-(trifliioromethyl)phenyl]methyl}pyrazoM-yl)-l ,3 J-trihydrop^ 

30 dione; 

1 3-dipropyl-8- { 1 -[(3-£Iuorophenyl)methyl]pyta2oM-yI} -l,3,7-trihydropurine-2,^ 
l,3-dipropyl-8-[l-phenylpyrazol-4-yI}-l,3,7-trihydn3pume-2,6^^ 
l,3-dipropyl-8-[l,3-dimeAylpyra2ol-4-yl}-l,3,7-trihydropuiine-2,^ 
1 ,3-dipropyl-8-[l-ethyl-3-methylpyia2ol-4-yl} -1 ,3,7-1rihydropiirine-2,6-dione; 
35 1 ,3-dibutyl-8-[l -benzylpyra2ol-4-j4]-l ,3,7-trihydropurine-2,6-dione; 

35 Actomey Docket No. Ot-1 63-W02 



wo 2004/106337 PCTAJS2003/014085 



l,3-dibufyl-8-pyrazol-4-yl-l,3J-trihydropurine-2,6-dione; 

l,3-dipropyl-8-pyTazol-4-yl-13»7-trihydropurine-2,6-dione; 

l,3-dimethyl-8-[l -benzylpyiazoM-yl]-l ,3 ,7-trihydropiiruie-2,6-dione; 

1 ,3-diethyl-8-[l-ben2^pyrazol-4-yl]- 1 ,3,7-trihydropurine-2,6-dione; 

1 3-dipropyl-8-{ 1 -[(2-methoxyphenyl)methyl]pyra2ol-4-yl}-l,3 J-tril^^ 

l,3-di-(sec-but^l)-8-[l-ben2ylpyrazol-4-yl]-l,3,7-trihydiop^^ 

1 ,3-di(sec-butyl)-8- { 1 -[(3-trifluoroinethy^phenyl)inethyl]pyrazol-4-yl} - 1 ;3,7-trihydropurine-2,6- 
dione; 

1 ^-di(sec-butyl>8- { 1 -[(3-fluorop]ienyl)methyl]pyiazol-4-yl) -U J-tr^ 
13-dime&yM-{H(3-fluoropheByl)me%l]pyra2oM-^^^ 
l^Hlipropyl-8-{lr[(2y5-dicbloiophenyl)methyl]p>T^ 
l^Hliethyi-8-{l-[(3-fluoropbenyl)methyl]pyrazoM-yl}-l,3J-^ 
. l,3-diethyl-8-{l-[(3-trifluorpmethylphenyl)methyl]pyra^ 
1 ^-dipropyl-8- { 1 -[(4-carboxyphenyl)methyl]pyrazol-4-yl} - 1 ^,7-trihydropurine-2,6-dione; 
13-dipropyl-8-(l-{[3-<triflttonimeihyl)phenyl]m^ 
dione; 

13-d^opyl-8-(l-{[3-(trifluorome%l)phenyl]ethyl}pyrazol-4-yl)-l,3J-t^ 
dione; and 

2-[4-(2,6Klioxo-l,3-diprupyl(l^,7-trihydKjpinin-8-yl))pyia^ 
13-die1hyM-(pyrazol-4-yl)-l^J-trihydiopiiriiie-2,6 

8-( 1 - {[3-(4-chloiophenylXl A4-<wadiazol-5-yi)]mc1fayl}pyrazol-^ ,3-<iipropyl-l,3,7- 
tribydiopurine-2,6-dione; 

8-{l-[(5-phenyl(lA4-oxadiazol-3-yl))methyl]pyrazol-4-yl}-l,3-dipropyl-l,3,7-tr^ 
296-dione; 

13-dipropyl-8-[l-({5-[4-(trifhxoiome1hyl)phenyl](l,2,4-oxadiazol-3-yl)}me&^ 
1 ^ J-tribydropuniie-2,6-dioiie; 

8-{14(5-phenylisoxazolO-yl)methyl]pyrazol-4-yl}-l,3-dipropyl-l,3,7-trihydropum 
8-(l-{[5-(2-chloiophenyl)isoxazol-3-yl]methyl)pyrazol-4-yl)-l,3-dipropyl-l,3,7-t^ 
2,6-dione; 

8-(l-{[5-(4-chloropIienyl)isoxa2olO-yl]methyl}pyrazol-4-yl)-l,3-dipropyl-13»7-^ 
2,6-dicme; 

8-{l- {[5-(3,4-dichloropbenyl)isoxazol-3-yl]methyl}pyra2ol-4-yl)- 1 ,3-dipropyl-l ,3,7- • 
tribydiopurine-2,6Hlione; 

1 ,3 -dipropyl'-8- [ 1 -( {5-[4-(trifluoromethyl)phenyl]isoxazol-3-yl} met^^^ 

« 

trihydropurine-2,6-dione; 
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8-{l-[(6-cliloro-2-fluorophenyl)melhyl]pyra2ol-4-yl}-l,3'Kiipropyl-13,^^ 
dione; 

8-{l-t(2^-difluorophenyl)me%l]pyrazol-4-yl}-l,3-dipn)pyl-l,3,7-^ 
8- { l-[(2,4-difluorophenyl)methyl]pyrazol-4-yl} -1 ^-dipropyH ,3,7-trihydropuiine-2,6-dione; 
5 8- { 1 -[(2,6-difluorophenyl)methyl]pyra2ol-4-yl} -1 ,3-dipropyl- 1 ,3, 7-trihydropurine-2,6-dione; 
8- { 1 -[(3,4-difluoropbenyl)methyl]pyiazol-4-yl} -1 ^•Klqiropyl-l-^,7-trihydropurine-2,6-dioiie; 
8-<l-{t4-fluoro-3<trifluoromethyl)phenyl]metiiyl}pyrazol'^ 
trihydrQpuime--2,6-dioDe; , 

8-(lr{[4-chloro-3-(trifliioiomethyi)plienyl]nie&yl}pyrazol-4-yl)-l^ 
10 trihydropurine-2,6-dione; 

1 ,3-dipiopyl-8-{l -{[3-(trifluoromethyl)phenyl]ethyl}pyrazoM-^^^ 

■ 

dione; 

SH(l-{[3H:Moio-2-flnoro-5-(trifluoiometiiyi)phenyl]methyl}pyiazol-4- 
trihydiopuriiie-2,6-dion^ 
15 8-( 1 - {[4-methaxyO-(trifluoromethyl)phenyl]methyl}pyra2oM-yl)- 1 ^,7- 

trihydropunne-2,6-dion^ 

8-(l - {[3,S-bis(trifiu(m>inetfayl)phenyl]meihyl}pyiazol-4^ l^^^iprapylA ,3,7-trihydropuriiie- 
2,6H]ione; 

8-{l-[(3-phenylisoxazol-5-yl)methyi]pyrazol-4-yl}-13-dipr^^ 
20 13-4Qn:opyl-8-[l-{2-pyridyImethyl)pyra2ol-4-yl]-l,3,7-t^ 
l,3-dq}iopyl-8-[l-({2-[4-(trifluorome%l)phenyl](i,3-oxaz^ 
trihydiopumie-2»6-dione; 

8-(l-{[5-(2,4Mlifluoi<q>henyI)isoxazoI-3-yl]melhyl}pyrazoM-yl)-l^ 
trihydropurine-2,6slione; 
25 l,3-dipiDpyl-8-{l-[(2,4,6-trifluorophenyl)methy]]pyrazol-4-yl}-i3»7-trih^^ 
8-{l-[(3-<±lorD-2-fluorophenyl)methyl]pyrazol-4-yl}-l,3-dipropyl-^ 

■ ft * * 

dione; 

8-{l-[(2-fluoroO-me1hylphenyl)methyl]pyra2»M-yl}-l,3-dipn)pyl-l,3,7-t^ 
dione; 

30 8-(l-{[2H:hlan)-5-(trifluoronie%l)phenyl]me%l}pyrazol-4^^ 

■ • 

tEihydropuiin&>2,6-dione; 

1 3^ipropyl-8-[ 1 -( {5-[3-(trifluoromethyl)phenyl] ( 1 ,2,4-oxadiazol-3 -yl)} methyl)pyra2oM-yl]- 
1 ,3,7-trihydropiirine-2,6-dione; 

1 ,3-dipropyl-8-[ 1 -(4-pyridylniethyl)pyrazol-4-yl]- 1 ^,7-trihydropunne-2,6-dione; 
35 1 ^-dipropyl-8-[ 1 -(3-pyridylmethyl)pyra2ol-4-yl]- 1 3»7-trihydropuTine-2,6-dione; 
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8-[l-((lR)indanyl)p3nazol-4-yl]-l,3-dipropyl-l,3J-trihydr^ 

« 

841-((lS)indanyl)pyrazol-4-yl]-13-dipropyl4,3J-trihydropuiiiie^ 
methyl 3- {[4-(2,6-dioxo-l,3-dipiDpyl-l 3 J-trihydropurin-8 
3-{[4-(2,6-diox(>-l,3-dipropyl-13J-trihydropurin-8-)^^^ 
5 U-dipropyl-8-(l-{[6-(trifluoromethyl)(3-pyridyl)]methyI}pyr^ 
2,6-dione; 

8-{l-[(6-<±loro(3-pyridyl))methyl]pyra2oM-yl}-l,3-(Kpr^^^ 

l^-dipropyl-8-{l-[(3-(lH-lA3,4-tetraazol-5-yl)phenyl)meM^ 

trihydropuiine-2,6<lione; 

m 

10 4-{[4-(2,6HHoxo-l,3-dipiopyl-l^,7-trihydropiirin-8-yl)p^^ 

8-{l -[(4-meaioxy-3,5siime1hyl(2-p>Tidyl))me%l]pyra2ol^^ ,3,7- 
tnhydrapiiiine-2,6-dione; 

8"{l-[(3,4-<Kmethoxy(2-pyridy0)methyl]pyrazol-4-yl}-13Hi^ 

dione; 

15 8-{l-[(5<Woio(2-thicnyl))methyl]pyrazol-4-yl}.l,3-dipropyl-l^J-^ 
and 

6-{[4-(2,6-dioxo-l ^^^p^opy\A,3jAnhydiop^^ 
acid. 

20 C Preparation of a ComDOund of Fonnula I where and are the same> varying X, 
andZ 

Similarly, following the procedure of Example 9 A and/or 9B above, other con]|>ounds of 
Formula I axe prepared: 

25 



30 



35 
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EXAMPLE 10 

■ 

Preparation of a Compound of Fomula I 
A.- ' Preparation of a Compound of Formula I where R and R are n-Propvl. X is 1.4- 
Pviazolene, is 2-HvdroxvethvL Y is Methylene, and Z is Phenyl 



5 




To a solution of 8-(l-benzylpyrazol-4-yl)-l,3-diprqpyl-I,3,7-trihydi^^ 
(O.SlnimoI) in N,N-dimethyIfomiamide (2inl) was added potassium carbonate (S.lmmol) and 2 
biomoethanol (S.lmmol). The suspension was heated at 70^C oyemight, the solvent lemoved 
10 under reduced pressure, and the residue purif ed by preparative TLC, yielding pure 7-(2- 
hydroxyethyl)-8-(l-benzylpyTa2ol-4-yl)-l,3-dipropyl-13,7-t^ 

B. Prqjaiatioh of a Compound of Fonnnla I where R' and are n'PropvL varying X. Y. 
andZ 

15 Similarly, following the procedure of lOA above, but replacing 2-bromoethanol with 

other compounds of formula R^LG, the following compounds of Formula I were prepared: 

* 

7-anyl-8-(l-benzylpynizol-4-yl)-13'<JipJ^pyl-l>3,7-trihydropuriii^ 
7-<me1hylefhyl)-8-{4-[5-(2-methoxyphenyIHl,2,4]oxadiazol-3-yhnethoxy]phen^^ 
dipropyl-13»7-trihydropurine^2,6-dione; 
20 7-(2-methoxyethyl)-8- {4-[5-(2-methoxyphenyl)-[l ,2,4]oxadiazpl-3-ylmetiioxy]phenyl}-l ,3- 
dipropyl-lj3,7-trihydropurine-2,6-dione; 

7-methyl-8-{4-[5-(2-methoxyphenyi)-[l^,4]oxacha2olO-ylmethoxy]phenyl}-l,3-diprop^^ 
trihydropurine>2,6-diQne; aiid 

7-{prop-2-enyl)-8- {4-[5-(2-methoxyphenyl)-[ 1 A4]oxadiazol-3-yimethoxy]phra^ 
25 dipTopyl-l,3,7-trihydropurine-2,6-dione. 

C. Preparation of a Compound of Fonnula I where R' and R^ are n-Propvt varying X, Y; 
andZ 
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30 



Similarly; following the procedure of lOA above, but replacing 2-brQmoethanol with 
o&er compounds of formula R^LG, other compoimds of Formula I are prepared: 



EXAMPLE 11 
Preparation of a Compound of Formula (22) 
A. Preparation of a Compound of Formula HQ-CfOVXYZ in which X is Phenyl. Y is -0> 
CH^-. and Z is 5-f2-MethoxvphenvlVri.2>4]oxadiazol»3-vl 




10 

a) A solution of methyl 4-hydroxybenzoate (3.04g, 20mmol) and 3-chlorome1]iyl-5-(2- 
methoxyphenyl)-[l A4]oxadiazole (4.4Sg, 20mmol) in acetone (20(hn1) was refluxed overnight 

■ 

The mixture was filtered, solvent removed from the filtrate, and &e residue was.dissolyed in 
ethyl acetate. Methanol was added to this solution to precipitate the product, methyl 4-{2-[5-(2- 
15 methoxyphenyl)-l,2,4-oxadiazol-3-yl]metiioxy}benzoate. 

b) A solution of methyl 4-{2-[5<2--methoxyphenyl)-l,2,4-oxadiazol-3-yllmethoxy}benzoate 
(S.Og) and potassium hydroxide (1 Og) in methanol(200ml) was refiuxed for 4.5 hours. The 
solvent was removed under reduced pressure, and the resiidue partitioned between metiiylene 
chloride and water. The aqueous layer was acidified with 6N hydrochloric acid to pH 3, and the 

20 precipitate extracted into ethyl acetate. The solvent was removed under reduced pressure to give 
4-{2-[5-{2-methoxyphenyl)-l,2,4-oxadiazol-3-yl]methoxy}benzoic acid, 

B. Preparation of a Compouad of Formula HO-CfOVXYZ, varying X Y and Z 

Similarly, following the procedure of 1 1 A above, but replacing 3-ch]oromethyl-5-(2- 
25 methoxyphenyl)-[l,2,4]oxadiazole with other 3-chloromethyl-5-substituted-[l,2,4]oxadiazoles, 
the following compounds of formula HO-C(0)-XYZ I were prepared: 
4-{2-[5-{3-fluorophenyl)-l,2,4-oxadia2ol-3-yl]methoxy}benzoicacid; 
4-{2-[5-cyclopentyl)-l,2,4-oxadia2ol-3-yl]raethoxy}ben2oic acid; and 
4-{2-[5-cyclohexyl)-l ,2,4-oxadiazoI-3-yl]melhoxy} benzoic acid 



C. Preparation of a Compound of Formula HO-CfQ)-XYZ. varying X. Y and Z 
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Similarly, following the procedure of 1 1 A above^ but replacing 3-chlon)methyl-5-(2' 
mcthoxyplienyl)-[l,2,4]oxadiazole with other 3-chloFomefliyl-5-5ubstituted-[l,2,4]oxadiazoles» 
odier compounds of foimula HC)-C(0)-XYZ I are prepared: 



X is 1.4-Phenvlene, Y is -OfCH^V, and Z is 5-f2>MetfaoxvDhenvlVri^.41oxadia2ol-3-vl 

10 



A mixture of 4-{2-[5-(2-inethoxypheny])-i,2,4-oxadiazol-3-yl]metlioxy} benzoic acid 
(3.0g), 5,6-dianiino-l^-dipropyl-l,3-dihydropyrimidine-2,4-dione (3^g) and l-[3- 

1 5 (dimetiiylammo)propyl]-3-efhylcazbodiimide hydrochloride (3.6g)in N,N-dimetiiyl-fonnamide 
(50ml) was stirred ovenngjht at room temperature. The solvent was removed under reduced 
pressure, and the residue dried under vacuum for 1 hour. To this was added 150 ml of 2N 
sodium hydroxide* and the mixture viras heated at 120^C for 2 hours. The mixture was cooled to 
O^C, and acidified with 6N hydrochloric acid to pH 2-3. The mixture was partitioned between . 

20 water and ethyl acetate, and the ethyl acetate layer separated along with some solid product. 
This mixture was washed with water, solvent removed from the organic layer to a volume of 
about 20 ml. The solid thus obtained was filtered off, washed with ethyl acetate, and once with 
ethyl acetate/melhanol (1:1). The solid was dried under vacuum to provide 8-{4-[5-(2- 
methoxyphenyl)-[l ^,4]-oxadiazol-3-yhnethoxy]phenyl} - 1 ,3-dipropyl-l ,3 ,7-trihydropurine-2,6- 

25 dione, a compound of Formula I. 

B. Preparation of a Compound of Formula I where R' and arc n-Proovl. varvine X. 

andZ ■ ^ • 

" ■ ■ " • 

Similarly, following the procedure of 12A above, but optionaDy replacing 4-{2-[5-(2- 
30 methoxyphenyl)-! ,2,4-oxadiazol-3-yl]melfaoxy}benzoic acid with other compounds of formula 



5 




are n-PropvL R^ is Hvdrogen, 



o 
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(22), and optionally leplacing Sje^lianrino-l^S-dipropyl-ljS-^iihydropjTimidane-Z with 
similar compounds, the following compounds of Foimula I were prepared: 
S-{4-[(3,5-dimethylisoxazoM-yl)me1hoxy]phen)i}-l,3-dipropyl-13,7-tii^ 
8-{4-[2-phenoxyetiiDxy)phenyl-[lA4]-oxadiazoW-ytaiethoxy]p^ 
5 trihydiopurine-2,6-dione; 

8-{4-[5-(4-fluorophenyl)-[l,2,4]-oxadia2oW-ylmethoxyh)hm^^ 

tnbydiopurine-2»6-dione; 
" 8-{4-[5-(3K?yclohexylHl,2,4]-oxadiazpl-3-ylmethoxy]phenyl}-l,3-dipropyl-l,3,^^ 

trihydropurine-2,6-dione; 
10 «-{4-[5-(3-€yclopentyl)-[l,2,4]-oxadiazol-3-ylmethoxy]phenyl}-l^-dipropy^^ 
tr]hydropurine-2,6-dione; 

8-{4-[3<3<hloiophenyl)-[lA4]-<>xadiazbl-5-ytoefhoxy]-pli^ 
tnbydiopurine-2,6-dioiie; 

8;.{4-[3-(4.biphenylHlA4]-oxadiazol"5-yhnethoxy]-phenyl}-l3-dipiop 
15 2,6-dione; 

8-{4-[3-(4-isopTopylphenyl)-[l»2,4]-K>xadiazol-5-y]inethoxy]-p^ 
trihydropurine-2,6-dione; 

8.{4.[3.(4-tert-butylphenyl)-[lA4]-oxadiazol-5-ylmethoxy]-phenyl^ 

txihydioputine-2,6-dione; 
20 8-{4-[5-(4-iodopyrazol-l-yl)ethoxy]-phenyl}-l,3-dipropyl-l,3J-trihy^^ 

» ■ 

8- {4-[5-(4TChlorophenyl)-[ 1 A4]-oxadiazoI-3-ylmethoxy]-phenyl} -1 3-d^opyl-l ,3,7- 
tnhyd]x>purine-2y6-dione; 

8- {4-[3-(4-methylplienyl)-[l A4]-oxadiazol-5-yknethoxy]-phenyl} -1 ,3-dipiopyl-l,3.7- 

tnhydiopuiine'2,6"dione; and 
25 8-{4-[3,5KlimethyHl,2,4]-oxadiazol-5-ylmethoxy]-phenyl}-l,3-dipropyl-1.3,7 

2,6-dione. 

C. PiCTaration of a Compound of Formula I where R* and are n-ProovL varying X, Y, 
andZ 

30 Similarly, following the procedure of 1 2A above, but optionally replacing 4-{2-[5-(2- 

methoxyphenyl)-l,2,4-oxadia2olT3-yl]methoxy}benzoic acid with other compounds of formula 
(22), and optionally replacing 5,6-diamino-l,3-dipropyl-l,3-dihydropyrimidine-2,4-dione witii 
otiier similar compounds, other compounds of Formula I are prepared. 



35 
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10 



EXAMPLE 13 
Preparation of a Compound of Formula I 
A. Preparation of a Compound of Formula I where and are n-Pmpyl. is Hydrogen. 
X is L4-Phenvlene- Y is -OrCH^V^ and Z is S-r2»MeflioxvphenvlVrL2.4lQxadia2QU3-v1 




a) To a solution of 8-(4-(phei]ylmethoxy)phenyl>l ,3-dipropyl-l,3,7-triliydropuriiie-2,6- 
dione (3.8g, 9.08mmoles) in anhydrous dimethylformamide (lOOmL) was added potassium 
carbonate (6.27g, 45.4 mmoles), followed by 2-(trimethylsilyl)ethoxymethyl chloride (3.21mL, 
1 Snmioles), and the mixtuie stirred at 70**C for 72 hours. Ihe solvent was removed under 
reduced pressure, and the residue purified by flash coluinn chroma 
EtO Ac/Hexanes, to give 3.7g of 7-[(2-trimethylsilyl)etboxymeaiyl]-8-[4- 
(phfinylmethoKy)phenyl]-l,3-dipropyl-13J-trihydrDpiinne-2,6-dione. 



b). 



15 



20 




7-[(2-trimefliylsilyl)ethoxymethyl]-8-[4-(phenyhnethoxy)phenyl]-13-dipropyl-l,3J 
trihydropurine-2,6-dione (1.74g, 3.17mmoles) was dissolved in methanol (lOOmL), and to it was 
added Pearlmann's,catalyst (1 .Og). The resulting suspension was stirred at room temperature . 
under a positive hydrogen pressure for 16 hours. The suspension was filtered through cehte, 
washed several times with 50:50 methylene chloride: methanol, and the filtrate was evaporated 
to give 7-[(2-trimethylsilyl)ethoxymethyl]-8-[4-hydroxyphenyl]-l,3-dipropyl-l,3,7- 
trihydropurine-2,6-dione(1.2g) as a white solid. . 
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7-[(2-trime%lsilyl)e1boxymethyl]-8-[4-hyd^ 
trihydiopiiriiie-2,6-dione (50mg, O.lmmoles) was dissolved in acetone (2.5mL), to which was 
5 added potassium caibonate (O.SgX followed by 5-chloioinethyl 3-[(4-chlaio)phenyl] oxadiazole ( 
25mg, O.lmmoles), and the mixture was stiired at 60 deg C for 1 6 hours. The solvent was 
removed under reduced pressure/ and evaporated and the residue, was subjected to preparative 
dun layer chromatography, eluting with 30% EtOAc/Hexanes, to provide 7-(2- 

trimethylsilyl)e&axymethyM-(4-{[3<4<hlorophenyl)(lA4-^ 
10 13Hlipropyl-l,3v7-trihydropurine-2,6-dione(SOmg). 

* 




15. 7K2-trimethylalyi)eth03^ethyW-(4.{[3-(4-chlorophen^^^^ 

yl)]methoxy}phenyl)-l,3-dipropyl-l,3,7-trihydropurme-2,6-dione was dissolved in ethanol 
(2mL), to which was added IM HCL (0.5mL). The mixture was refluxed for 2 hours. The 
resulting white residue was collected by evaporating the solvent under reduced pressure and 
washing the residue with ethanol (3 X 2mL), to give pure 8-(4-{[3-(4-chlorophenyl){l^ ,4- 

20 6xadiazol-5-yl)]methoxy}phenyl)-l,3-dipiopyl-l,3 J-trihydropurine-2,6-dira^ 



25 
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B. PieparatioQ of a Compound of Formula I where R andR are n-PropvL varvmp X, Y> 
andZ 

Similarly, following the procedure of 13A above, but replacing S-chlorometfayl 3-[(4- 
ch]Qro)phenyl] oxadiazole with similar compomids, the following compounds of Foimuk I were 
5 prepared! 

8-(4-{[5K4-cWoiophenyl)(l,2,4-oxadiazol-3-yl)]rnethoxy}phenyl)-l,3-dip 
trihydropurine-296-dione; 

8-(4-{[3-(4-methylphenyl)(l,2,4-oxadiazol-5-yl)]methoxy)ph«iyl)-l,3-<Iipr^^ 
trihydropurine-2,6-dione; 
10 . 8-{4-[2-(4-iodopyrazolyl)e&oxy]phenyl}-l,3-^propyl*l,3,7-trihydropu^ 

8-{4-[2-(4-methylpyrazoIyl)ethoxy]phenyl}~l,3-dipropyl-l,3,7-tiihydropunne-2,6^ 

* » * " 

8-{4-[(5-methyKsoxazol-3-yl)metfaoxy]phenyl}-l 3-d^)n)pyl-l ,3,7-trihydropu^ 
Ml-{[5-(2-methoxyphenyl)(lA4-oxadiazol-3-yl)]me%l}pyra2ol-4-yl>l,3-dipropy 
trihydropurine-2»6-dione; 
15 N-(2,6-dime%^)henyl)-2-[4<2,6-dioxo-1.3-dipropyl(l,3,7-tri^ 

ft 

yl))pyrazolyl]acetamide; 

8-(l-{[3K4-methylphenylXlA4-oxadiazol-5-yl)]me1hyl}pyrazol^^ 
trihydTopurine-2,6-dione; 

8-{l-[2-(l,3-dioxoisoind6lin-2-yl)ethyl]pyrazol-4-yl}-1^3-dipropyl»l ,3,7-trihydropurine-2,6- . 
20 dione; 

2-[4-(2,6Hlioxo-13-dipropyl(l,3,7-1iihydrppuriri-8-yl))pyrazolyl]-N^ 
2-[4>(2,6-dioxo-l^-dipropyl(13,7-trihydropuriri-8-yl))pyrazolyI^ 
l,3-dipropyl-8-pyra2ol-4-yl-l,3,7-trihydropurine-2,6-dione; 
methyl 4-(3- {[4-(2,6Klioxo-l,3-<iiprDpyl-l,3,7-trihydrDpurin-8-yl)phCT^ 
25 oxadiazol-5*yl)benzoate; 

U3Hiipropyl-8-[4<{5-[2-(trifluoromethoxy]^henyl]( 1 ,2,4H>xadiazol^^ 
1 ,3,7-trihydropurin&-2,6-dione; 

8-(4-{[5-(2-bromophenyl)(l,2,4-oxadia2ol-3-yl)]methoxy}phenyl)-l,3-dipropyl-l,3,7- 
trihydropurijie-2,6-dione; 
30 8-(4- { [5-(2,4-dimethoxyphenyl)(l ,2,4-oxadiazpl-3-yl)]methoxy} phenyl)- 1 ,3 -dipropyl- 1 ,3,7- 
trihydropurine-2>6-dione; 

8-{4-[(5-inethylisoxazol-3-yl)methoxy]phenyi}-l,3Klipropyl-l,3,7-txihydropum 

8- { 1 -[(2-methylphwiyl)methyl]pyrazol-4-yl} -1 3-<iipiopyl-l ,3,7-trihydiopurin€-2,6-dione; 

8- { 1 -[(3-methylphenyl)methyl]pyrazol-4-yl} -1 3-dipropyl-l ,3,7-trihydropurine-2,6-^^ 
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l,3^ipropyl-8-(l-{[2<tiifluorome%l)phenyl]methyl}p)^ 
dione; 

8-{l-[(4-methylphenyI)metiiyl]pyra2oM-yl} -1 3-dipn>pyl-l,3,7-trihy<iropurine-2,6-diQne 
8- { 1 -[(2-methoxyphenyl)meaiyl]pyrazol-4-yl} -1 ^-dqjropyl-l ,3,7-trihydropurme-2,6-dione; 
5 8-{l-[(2-fluorophenyl)methyl]pyrazol-4-yl}-l,3-dipropyl-l 3»7-tnhydropiirine-^,6-dione; 
8- {l-[(3-meth6xyphenyl)nieihyl]pyrazol-4-yl}- 1 ,3-dipiDpyl-l ,3,7*tiihydropiirine-2,6-dioiie; 
8-{l-[(3-fluorophenyl)methyl]pyiazol-4-yl}-l,3-dipropyl-l^,7-tr^^ 
8-{l-[(3-cMorophenyl)me1hyl]pyrazol-4-yl}-l,3-dipropyl4,3J-trih^ . 
l,3-dipropyl-8-(l-{[3-(trifluoromefliyl)phenyI]methyl}pyrazol^ 



8-{l-[(2<Uorophenyl)me1]iyl]pyrazol-4-yl}-13-<^<>p}^^ 
1 3 -dipropyl-8-( 1 - { [4-<trifluoromethyl)phenyl]mefliyl }^ 



8-{l-[(4-cMorophenyr)methyl]pyrazol-4-yl}-l^-dipropyl-l^j7-tr^ 
1 5 8-{l -[(4-fluoiophenyl)meftyI]pyiazol-4-yl}-13-<l^r0pyl-l ,3,7-trihydTopurine-2,6-dioiie; and 
8-{l->[(4-fIuorpplienyl)methyi]pyrazol-4-yl}-l,3-di^ 

C. Preparation of a Compound of Fonnula I where R and R are n-Propvl. varying X. Y. 
andZ 

20 - Similarly, following the procedure of 1 3 A above, but zeplacing 5-chloromethyl 3-[(4- 

chloro)phenyl] oxadiazole widi siniilar 'Conq>ounds, other following compounds of Formula I are 
preparedz 

25 EXAMPLE 14 



10 dione; 



dione; 



Preparation of a Compound of Formula (23) 
A Preparation of a Compound of Fonnula (23) in which R^ is n-Butvl 



o 




H 



30 



A mixture of 6-aminouracil (5g, lOromol), hexamethyldisilazane (4Qml), and ammonium 
sulfate (260mg, 1.97mmoI) was refluxed for 4 hours. Excess HMDS was removed under 
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reduced pressure to provide the trunethylsilylated derivative of 6-animouraciL 

The product was combined widi l-iodobutane (lOml) and heated in an oil bath at ISCC 
for 3 days. The reaction mixture was then cooled to O^Q and saturated aqueous sodium 
bicarbonate added. The resulting precipitate was filtered off, washed with water, to provide 6- 
5 amina-3-batyl-l^-dihydropyrimidine-2,4-dione^ a compound of formula (23)» which was used in 
the next reaction with no further purification. 

B. Preparation of o&er Compounds of Fonnula (23) 

* 10 Similarly, following the procedure of 14A above, but replacing 1 -iodobutane with other 

balides of formula R Hal, the following compounds of jSormula (23) were prepared: 
6-amino-3-etfayl-ly3-dihydropyrimidrne-2,4-dione; 
6->aminoO-n-propyl-l,3-dihydropyriniidine-2,4-dione; 
6-amino-3'CyclQpropylmethyl-l j3-dihydropyrimidine-294<lione; 
15 6-amino-3-(2-methylpropyl)-l,3-dihydropyrimidine-2,4-dione; 
6-amino-3-benzyl-i,3-dihydropyrimidine-2,4-dione; and 
6-amino-3-efhynyl-l ,3-dihydropyriniidin&-2,4-dione. 

C. Preparation of other Compounds of Formula (23) 

20 Similarly, following the procedure of 14A above, but replacing l-iodobutane with other 

halides of formula R'Hal, the following confounds of formula (23) are prepared. 

6-amino-3-mefhyl-l,3-dihydropyriniidine-2,4-dione; 

6-amino-3-isoprDpyl-l^-dihydropyrizmdine-2,4-dione; 

6-ammo-3-n-pen^l-l^-dihydropyrimidine*2,4-dione; 
25 6-amino-3-propylpentyl-l ,3-dihydropyrimidine-2,4-dione; 

6-amino-3-(2-phenylethyI)-l,3KJihydropyriniidine-2,4-dione; 

6-aniino-3-(2-methoxyethyl)-l,3-dihydropyrimidine-2,4-dionei 

6-amino-3-(3-hydroxypropyl)-l,3-dihydropyrimidine-2,4-dione; . 

6-amino-3-(4-fluorobutyl)-l,3-dihydropyrimidine-2,4-dione; 
30 6-amino-3-(2-ethylcarboxyethyl)-l,3-dihydropyrinudine-2,4-dione; 

6-amino-3-ethenyl-l,3-dihydropyriiradine-2,4-dione; 

6-amino-3-cyclopentyl- 1 j3 -dihydropyrimidine-2,4-dione; 

6-aniino-3-(3-hydroxycyclopentyl)-l,3-dihydropyrirQidine-2,4-dione; 

6-ainino-3-cyclohexyl-l,3-dihydropyrimidine-2,4-dione; 
35 6-amino-3-cyclopropyhnethyH ,3-dihydropyrimidine-2,4-dione; 
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6-amino-3-phenyl-l,3-dihydropydniidme-2,4-di9ne; 
6-amino-3-(pyrid-3-yr)- 1 3HHhydropyrimidine-2,4-dione; 
6-animo-3-(pyrid-3-ylmethyl)-l 3-<iihydropyrimidine-2,4-dione; 
6-ammo-3-(tBtrahydiofuian-3-yI)-13"<iihydiopyr^ 
S 6-aiiuno-3-(piperidm-4-yl)-l 3-dihydiopyriii]idine-2»4-^one. 

D. Pre paratioD of other Compounds of Fonnula (23) 

Similarly, following the procedure of 14A above, but replacing 1 -iodobutane with other 
halides of formula R^Hal, other compounds of formula (23) are prepared. 



10 



EXAMPLE 15 
Preparation of a Compound of Formula (24) 
Preparation of a Compound of Fominla (24) in which is n-Butvl 




15 . 

A mixture of 6-amino-'3-butyl-l 3-dihydropyrimidin&>2>4-dione (4.0g, 21 .8mmol) and 
aqueous acetic acid (120ml) was heated at 70°C mitil complete solution as attained, and the 
solution was cooled to 30X. Sodium nitrite (3g) was added in small portions while stirring, 
fonning an orange precipitate. The reaction mixture was cooled to .0°C, and the precipitate 
20 filtered off, washed with water, and dried under reduced pressure, to provide 5-nitroso-6-amino-' 
3-butyl-l .3-dihydropyrimidine-2,4-<lione, which was used in the next reaction with no iurther 
purification. 

B. Preparation of other Compounds of Formula (24) 
25 Similarly, following the procedure of 15A above, but replacing 6-ainino-3-butyM,3- 

dihydropyrimidine-2,4-dione with other compounds of formula (23), the following compounds 
of formula (24) were prepared: 

5-nitroso-6-anuno-3-ethyl-l,3-dihydropyrimidine-2,4-dione; 
5-nitroso-6-aniino-3-n-propyl*l ,3-dihydropyrimidine-2,4-dione; 
30 5-nitroso-6-amino-3-cyclopropylmethyl-l ,3-dihydropyrimidine-2,4-dione; 
5-nitrdso-6-anuno-3-(2-methylpropyl)-l,3-dihydropyrii2udine-2,4Hlione 
5-nitroso-6-amino-3-benzyl-l,3-dihydropyrimidiae-2,4-dione; and 

* 
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5-iiitioso-6-ainiiio-3-ethynyl-1 ,3-dihydropyrim 

C Preparatioii of other Compounds of Fomula (24\ 

Similarly, following the procedure of ISA above, but replacing 6-anmio-3-bulyl-l,3- 
5 dihydropyriQiidine-2,4-dione with o&er halides of formula (23), the following compounds of 
formula (24) are prepared. 

5-nitroso-6-amino-3-methyl- 1 ,3-dihydropyniiiidine-2,4-dione; 

S-nitioso-6-am]no-3-isopropyl-l ,3-dihydropyrimidine-2,44Uone; 

S-mlioso-6-amino-3-n-pentyl-l93Hlihydropyciniidine-2,4-^ 
10 5-nitroso-6-anuno-3-propylpentyl-13-dihydn3pyrimidine-2,4^ 

■5-nitn)so-6-amino-3-(2-phenylethyl)-l,3-dihydiopyrimidine-2,4Hiione; 

5-nitroso-6-amino-3-(2-methoxyethyl)-l^-dihydTopyrimidinB-2,4Hii 

5-nitroso-^namino-3-(3-hydroxypropyl)-l,3-dihydTopyrimidine-2,4-d^ 

5-mtmso-6-iammo-3-(4-fluorobutyI>'l^-dihydropyrinudm 
15 . .5-mtroso-6-amino-3^2-^thylcaiboxydhyl)-l,3-dil]ydn^ 

5-nitn)so-6^anuno-3-ethenyI-l,3Klihydropyriniidine-2,4-dion^ 

5-nitrosor6-amino-3-cyclopentyl-I,3Tdihydropyrimidine-2,4-dione; 

5-nitioso-6-amino-3-(3-liydroxycyclopentyl)-l,3-dihydropyrimidine-2,4-dione; 

5-mtroso-6-amino-3-cycIoliexyl-l,3-dihydropyrimidine-2,4-dio^^ 
20 5-nitroso-6-amino-3-cyclopropylmethyl-l,3-dihydropyrimidine--2,4-dione 

5-nitroso-6-amino-3-phenyl-l,3-dihydropyrimidine-2,4-dione; 

5-nitn)so-6-amino-3-(pyrid-3-yl)-l,3-^ydropyrimidine-2,4-dione; 

5-mtroso-6-amino-3-^yrid-3-ylmethyi)-l^-dihydropyrimidine-2,4HU * 

5-nitroso-6-amino-3-(tBtrahydrofuran-3-yl)-l,3-dihydropyru^ and 
25 5-mtn>so-6-anuno-3-(piperidin-4->d)-l,3-<iihydropyrin^ 

D. Preparation of other Compounds of Fonnula (24"^ 

Similarly, following the procedure of ISA above, but replacing 6-amino-3-butyl-l,3- 
dihydropyrimidine-2,4-dione with other halides of fonnula (23), other compounds of formula 
30 (24) are prepared. 



35 ^ 
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EXAMPLE 16 
Preparation of a Compound of Fomula (25^ 
A- Preparation of a Compound of Fotmula (25) in which is n^Buty^ 




S A mixture of S-mtroso-6-ani]no-3-butyl-l ,3-dihydi:oiQrijmidine-2,4-dioae (2. 1 g, lOnunol) 

and aqueous ammonia (50ml) was heated at 70°C until complete solution as attained. Sodium 
hydiosulfite (7g) was tibien added in small portions until the solution became clear and colorless. 
The reaction mixture was evaporated under reduced pressure until crystals appeared, and was 
then cooled to O^C. The precipitate filtered off,, washed with cold water, S,6-diamino-3-buty[l- 
10 l,3'dihydropyrimidine'2,4-dioney a compound of formula (25), which was used in the next 
reaction with no furdier purification. 

B. Preparation of other Compounds of Fonnnla ^25) 

Similaily, following the procedure of 16A above, but replacing 5-nitroso-6-amino-3- 
.1 5 butyl-1 ,3-dihydropyriimdine-2,4-dion6 with other, compounds of formula (24), the following 

compounds of formula (25) were prqiared: 

5,6-diainino-3-efliyM 3'^y<in>pyriinidine-2,4<Uone; 

5,6-diamino-3-n-|7ropyl--l,3-dihydropyriniidine-2,4-<lione; 

5,6-diamino-3-cycIqpropylmetfayl-l,3-dihydropyrimidine"2,4-dione; 
20 5,6-diamino-3'(2-methylpropyl)-l,3-dihydropyrirmdin6-2,4*dione; 

5,6-diainino-3'benzyl-l,3-dihydropyrimidine-2,4-dione;and 

5,6-diamino-3-ethynyM,3-dihydropyximidine-2,4-^one, 

C. Preparation of other Componnds of Formula (25) 

25^ Similarly* following the procedure of 1 6A above, but replacing 5-nitroso-6-amino-3- 

butyl*l,3-dihydropyrimidme-2,4-dione with other compounds of formula (24), the following 

compounds of formula (24) are prepared. 

5,6-diam2no-3-methyl-l ,3-dihydropyrimidine-2,4-dione; 

5,6-diamino-3-isopropyl- 1 ,3-dihydropyrimidine-2,4-dione; 
30 5,6-diamino-3-n-pentyl-l ,3-dihydropyriniidine-2,4-dione; 

5,6-diamino-3-propylpentyl-l ,3-dihydropyrimidine-2,4-dione; 

5,6-diamino-3-(2-phenylethyl)-l,3-dihydropyrimidine-2,4-dione; 
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5,6-diaxnino-3-(2-mefli03^etJiyl)- 1 ,3 -dihydropyriinidme-2,4-dione; 
5,6-diammo-3-(3-hydioxypropyl)-l ,3-dihydropyriniidine-2,4-dione; 
5,6-diaixuno-3-(4-fluarobutyl>-l 3-dihydropyriniidine-2,4-dione; 
5,6-diaimno-3-(2-«&ylcaibQxyethyl>l,3Hlihydio 
5 5»6-diaiBi]x>-3-edifiayl-.l;3-dihydropyriiiu 

5,6-diaxiiinoOK:yclopen^l-l,3-dihydropyiimidme-2,4-dione; 
5,6-diainmo-3-(3-hydn)xycyclopentyl)-l,3^ihydropyrimidine-2,4 
5,6-diainino-3-cyclohexyl-U3^1ihydropyiiinidin^ 
5,6-diamino-3-cycloprbpylmethyl-l,3-dibyd^yiiimdm 
10 5,6Kliainiiio-3-pheny!-l,3^1ihydropyrimidii^ 

5,6-diaimno-3-(pyndO-yl)-l,3-dihydiopynmidme-2,4-diof^ > 
5,6-diainmo-3-(pyrid-3-ylmethyl)-l,3-dihydn)pyrimidm 
5,6-diaimno-3<tetrahydro&iaa-3-yl)-l,3-dihydropyri^ and 
5-nitroso-6-amixio-3-(piperidm-4-yl)-l ,3-dihydn)pyri^ 

15 

. D. Prepaiatioii of other Compoiinds of Fonnula (25^ 

Similarly, following the proceduie of 16A .above, but replacing 5-nitroso-6-amino-3- 
butyl-l,3-dihydropyrimidine-2,4-dipne with other compounds of formula (24), other compoimds 
of formula (24) are prepared, for example 8-[l-(l-oxy-pyridin-3-ylniethyl)-lH<pyrazol-4-yl]-l,3- 
20 dipropyl-3>7-dihydio-purme-2,6-dione. 

EXAMPI£17 
Preparation of a Compound of Formula I 
A. . Preparation of a Compound of Fonnula I where R' is n-ButvL is Hydrogen. is 
25 Hydrogen. X is 1 .4-Pvra2olene. Y is a Methylene, and Z is Phenyl 




Formula I 

30 To a mixture of 5,6-diamino-3-butyl-l ,3-dibydropyrimidine-2,4-dione (1 .2g, 6mmol) and 

l-benzylpyrazole-4-carboxylic acid (1.2g, 6mmol) in methanol (30ml) was added l-(3- 
dimethylaniinopropyl>T3-ethylcarbodiimide hydrochloride (1 . 1 6g, 6nnnol). A bright yellow 

• ■ 

71 kvmmf Ooclcei Na 01 -1 53-W02 



wo 2004/106337 PCT/US2003/014085 

* 

solid precipitated. The mixture was stiired overnight at room temperature, and the solid filtered 
off, washed with methanol, and dried under reduced pressure. The product was combined with 
hexametfayldisilazane (SOml) and animomum sul&te (ISmg) and heated at IBO^C for 48 hours. 
The solvent was then removed under reduced pressure, and the residue triturated with methanol 
.5. water (1:1), to provide l-butyl-8-[l-benzylpyrazol-4-yI]-l^J-trihydiopuri^ 
compound of Formula I. 

B. Preparation of other Compounds of Fomiula I 

Similarly, following the procedure of 17A above, but r^lacing 5,6-diamino-3-butyl-1 ,3- 
10 t]ihydiopyrmiidine-2,4-dione with other compounds of formula (25), the following compounds 
of Formula I were prq>aied: 

l-butyl-8-[l-b6nzylpyrazol-4-yl]-l»3»7-tnhydropurine-2,6-dione;. 

l-butyl-8-(pyrazol-4-yl)'l,5,7-trihydropurine-2,6-dione; 

l-propyl-8-[ 1 -benzylpyrazol-4-yl]-l ,3,7-trihydropurine-2,d-dione; 
15 l-butyl-8-(l-{[3-(tiifinoromethyl)phenyl]me&yl}pyrazol-4-yl)-l,3 J-liihydrcqra^^ 

l-butyl-8-(l - {[3-fluon>plienyl]meftyl}pyrazol'4-yl)-l 3»7-trihydropurine-^^ 

l-butyl-8-[l-(phenylethyl)pyrazoI-4-yl]-l,3,7-trihydropurine-'2,6-dione; 

l-(2-methy^propyl)-8-[l-ben2ylpyra2ol-47yl]-l,3,7-trihydropurine-2,6-dione; 

1 -propyl-8-(l - {[S-fluorophenyymethyljpyrazoM-yl)- 1 ,3,7-trihydropurihe-2,6-dione; 
20 l-propyl-8'(l-{[3-<trifhioromefliyl)ph€nyI]methyl}pyra2ol-4-yl)-l,3,7-t^ 

I iHxipyl-8-[l -(phenylethyl)pyrazoM-yl3- 1 3»7-trih^^ 

Hl-{IH4H:hlorophenyl)(lA4-<)xadia2ol-3-yl)]methyl}pyra2oM^ 

trihydropurine-2,6-dione; 

1 -propyl-8-(pyrazol-4-yl)-l ,3,7-trihydropurine-2,6-dione; 
25 1 ^thyl-8-[l-benzylpyrazol-4-yl]-l ,3 ,7-trihydropurine-2,6-dione); 

8Kl-{[5-<4K:Morophenyl)(l,2,4K)xadiazol-3-yl)]methyl}pyrazoM-yl)-l^ 
tnhydiopurine-2»6-dione; 

1 -ethyl-8-(pyra2ol-4-yI)- 1 ,3 ,7-trihydropurine-2 ,6-dione; 

1 -cyclopropylmel2iyl-8-[ 1 -benzylpyrazol-4-yl]- 1 ,3 ,7-trihydn)purine-2,6-dione; 
30 l-(2-methylpropyl>8-(pyrazoM-yl)-l,3,7-trihydropurine-2,6-dione; 

l-ethynyl-8-pyrazol-4-yl-l,3,7-trihydropurine-2,6-dione;. 

l-ethynyl-8-[l-benzylpyrazol-4-yl]-l,3,7-trihydtopuTine-2,6-dione; 

1 -ben2yl-8-(pyrazol-4-yl)-l ,3,7-trihydropurine-2,6-dione; 

1 -ben2yl-8-[l-benzylpyrazol-4-yl]-l,3,7-trihydropurine-2,6-dione; 
35 l-(2-methylpiopyl)-8-(I-{[3-fluorophaiyl]methyl}pyra2ol-4-yl)-l,3J-tnTiy^^ 
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l-(2-methylpropyl)-8-(l-{[3-trifluoromefliylphenyl]melli>d}pyrazo 
2,6-dione; , 

8-(l-ben2ylpyrazol-4-yl]-l,3,7-trihydiopuiine-2,6-d^ 
l-6thyl-8-{l-[(3-fluozDphenyl)metfayl]pyrazol-4*yl}-l,3,7-trih 
5 l-elbyl-8-(l-{[3-(trifluoiomethyl)phBnyl]metfayl}pyrazoM-yl)-l^ 

l-<2-methyIpropyI)-8- { 1 -[(5-pheiiylisQxazol-3-yl)methyl]pyra201-4-yl} -1 ,3,7-trihydropurine-2,6 
dione; 

l-(2-methylpropyl)-8-[l'<{5-[4-(trifluorome%l)phenyl](l,2,4-ox^ 
4-yl]-l ,3,7-trihydropiiruie-2,6-dioiie; 
10 8-{l-[(2,5-dicUoiophenyl)methyl]pyTazol-4-yl}-l-pn)pyl-l,3 
8-{l-{(3,4-<lifiuoiophenyl)methyl]pyiazol-4-yl}-l-pro 

3-{[4-(2,6-dioxo-l-pix>pyl-l,3,7-trihyclropuim-8-yl)pyrazolyl]^ acid; 
8-(l - { [5-(4-chloiophenyl)(l ,2,4-oxadia2ol-3-yl)]meftyl} pyiazolU-yl)-l -(cyclopropy 
1 3,7-irihydrDpiirine-2,6-dione; 
15 l-(cyclopropylmetfiyl)r8-[l-({5-[4-(trifluor(me%l^^ 
yl)}methyl)pyrazol-4-yl]-13»7-trihydropurme-2,6^ 

l-(cyclopropylmethyl)-8-[l-(2-pyiidyImethyl)pyra5»l-4-yl]-l^,7-tri^ . 

l-n-butyl-8-[l-(6-trifluoromethylpyridin-3-ylmelhyl)pyrazol-4-yl]^ 

dione; 

20 8-(l-{[5-(4-chlorophenyl)isoxazol-3-yl]mefliyl}pyrazol-4-^^^^ 
trihydroparme^236-dioiie; 

l-(cyclopropylmethyl)-8-[l-({5-[4-(triflaoTomethyl)phenyl]isoxazoU 
l^,7-trihydropuiine-296-dione; 

8-( 1 - {[2-cliloio-5-(triihxon)methyl)phenyl]methyl}pyrazol-4-yl)-^ -propyl-1 ,3,7-trihydiopuiine- 
25 2»6-dione; 

8-{l-[(5-phenylisoxa2»10-yl)methyl]pynaol-4-yl}-l-propyl-l,3J-trihydiopu^ 

8-(l-{[5-(4<Morophenyl)isoxa2ol-3-yl]methyl}pyrazol-4-yl)-l^ropyl-lA^ 
dione; 

l-propyl'8-[l<{5-[4-(trifluoromethyl)phenyl]{l^,4K)xadia2olO-yl)}methyl)py^ 
30 trihydropuTme-2,6-dione; and 

8- { l-[(5-phenyI( 1 ,2,4-oxadiazol-3-yl))methyl]pyrazol-4-yl} - 1 -propyl-l,3,7-trihydropurine-2,6- 
dione. 

C. PiBPaiation of other Compounds of Formula I 
35 Similarly, following the procedure of 1 7A above, but optionally replacing 5,6-diamino-:3- 
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buiyl-l,3-dihydropyiimi<iine-2,4-dione with other compounds of fonnula (25), and optionally 
replacing 1 -benzylpyrazole-4-carboxylic acid with other compounds of fonnula (22), the 
following compounds of Formula I are prepared. 
l-methyl-8-(l-{[3<tiifluQromethyl)phenyl]methyl}pyrazoM-yl)-l,3 
5 l-isopropyl-8-(l-{[3-fluoit3phenyl]methyl}pyrazol-4-yl)-l,3,7-trihy&^ 

1 -n«pentyl-8-( 1 -{[3 -chlorophenyl]methyl}pyrazol-4-yl)-l ,3,7-trihydropurine-2,6-dione; 
l-(3-propylpentyl)-8-(l-{[3-fluorophenyl]methyl}pyTazol-4-yl)-l^,7-trihydropurine-^^ 
1 -(2-phenylethyl)-8-[ 1 - {benzjd} pyra2ol-4-yl]- 1 ,3,7-trihydropurme-2,6-dione; 
1 -(2-methoxyethyl)-8<l- {[3-{trifIuoromethyl)phenyI]me%l}pyr^ ,3,7-trihydropurme- 
10 2,6-dione; 

l-(3-hydroxypropyl)-8-(l-{p-fluorophenyl]methyl}pyrazol-4-yl)-lA7-triltydropur^ 

m 

dione; 

I ^4-fluorobutyl)-8-(l - {[3 -£luoiophenyl]methyl}pyrazol-4-yl)- 1 ,3,7-trihydropurine-2,6-dione; • 
l-(2<1hylcarboxyethyl)-8-(l-{[3-fluorq9henyl]methyl}pyra2»l-4-yl^^ 
15 ' dione; . . 

l-'ethenyl'?8-(l-{[3-flupE6phenyl]methyl}pyiazol-4*yl)-13>7-tiihydi^ 

l-K:yclopentyl-8-(l-{[3-fluoniphenyl]mefhyl}pyrazol-4-yl)-l,3,7-trihydropur^ 

1 -(3-hydroxycyclopentyl)-8-(l - {[3-fhiorophenyl]metiiyl}pyrazol-4-yl)-l,3,7-trihydropurine-2,6- 

dione; 

20 l-cyclohe(xyl-8-(l-{[3-fluoiophenyl]methyl}pyrazol-4-yl)-l,3,7-trihyd^ 

1 -cycl<^ropylmethyl-8-(l-{[3-flnorophei:^l]methyl}pyra2ol-4- ,3,7-trihydiopurme-2,6- 
dione; 

l-phenyl-8-(l-{[3-fluorophenyl]metiiyl}pyrazol-4-yl)-l,3,7-trihydropurine-2,6-dione; 
l-(pyrid-3-yl)-8-(l - {[3-fluorophenyl]me1hyl}pyrazol-4-yl)-l ,3,7-trihydropurine-2,6-dionc; 
25 l-(pyrid-3-ylmethyl>8-(l-{[3-fluorophenyllmethyl}pyrazol-4-yl)-l,3,7-tca 
dione; 

l-(tetrahydroforan-3-yl)-8-(l-{[3-fluorophenyl]methyl}pyrazol-4-yl)-13»7-trihydro 
dione; and 

1 -(piperidin-4-yl)-8-(l-{[3-fluorophenyl]methyl}pyra2ol-4-yl)-l ,3,7-trihydropurine-2,6-dione. 

30 

D. Preparation of other Compoimds of Fonnula I 

Similarly, following ttie procedure of 1 7A above, but optionally replacing 5,6-^iamino-3- 
butyl-l,3-dihydropyrunid]ne-2,4-dione with other compounds of formula (25), and optionally 
rq>lacing l-benzylpyrazole-4-cdzboxylic acid with other compoimds of fonnula (22), other 
• 35 compounds ofFormula I are prepared. 

* • 
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EXAMPLE 18 




XX. 




(31) 



5 




(3.77g, SStmnoQ. Hiis reaction mixture was stirred at reflux for 10 hours, cooled, and tihe 



R Preparation of other Compounds of Foimula (31) 

Similarly^ following the procedure of 1 8 A above» but replacing benzyl urea with other 
compounds of formula (30), the following compounds of formula (3 1} were prepared: 
6-amino-l-nietfayl-l,3-di}ry<bopyrtmidme-2,4-dione; 
20 6-amino-l-n-propyl-l,3-dihydropyrimidme-2,4-dione; 
6-amino-l-n-butyl-l,3*^ydropyrimidine-2,4-dibne; and 
6-amino-l-isobutyl-l,3-dihydropyrimidine-2,4-dione. 

C. Preparation of other Compounds of Formula (31) 
25 Similarly, following the procedure of i 8A above, but replacing benzyl urea with other 

compounds of formula (30), other compounds of formula (3 1) are prepared. 
6-amino-l-methyl-l,3-^ihydropyrimidine-2,4-dione; 
6-amino-l-isapropyl-l,3-dihydropyrimidine-2,4-dione; 
6-amino-l-n-pentyl-l,3'4ihydropyrimidihe-2,4-dione; 




15. 
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10 



15 



6-amino- 
6-amiiio- 
6-ammo- 
6-ainino- 
6-aiDiiio- 

6-aizuiio- 
6-aiiiino- 
6-amnK)- 

6- amino- 
6-aiiuno- 



6-ainino- 
6-ainino- 
6-aniino- 

6*81111110- 



1 -propylpentyl- 1 ,3 Kiihydiopyriiaidine-2,4-dione; 
1 -(2-phenylethyl)- 1 ,3 -dihy dropyrimidine-'2,4-dione; 
1 -(2-methoxyethyl)- 1 ^-dihydropyrfanidine-2,4-di<me; 
l"(3-hydroxypropyl)-l 3-dihydropyriiiudiiie-2,4-dione; 
l-(4-fluon>bixtyl)4,3-dihydropyiiimdine-2,4^ 
l.(2-ethylcaitoxyethyl)-l,3-dihydropyriim 

l-ethenyl-13-dil2ydropyrizi]idine-2,4-dioiLe; 
l-cyclopentyl^l,3-dihydropyrijnidiiie-2,4-dione; 

1 -(3-hydroxycyclopcn^l)-l ,3-dihydropyrimidine-2,4-dione; 
l^^lohexyl-l,3-dihydiopyriiiiidine-2,4-di^ 
l-cyclopiqpylm6thyl-l,3-dihydiopyzimidme-2,4-£ , 
l-pheayl-l»3-dihydropyrimidine-2,4-dione; 
l-fcyrid-3-yi)-l,3-dihydiopyrimidme-2,4-<Jione; 
l-(pyrid-3rylmethyl)-l,3-dihydropyrimidine-2,4-dione; 
l-(tetisdiydrofuran-3-yl)-l,3-dihydropyriim and 
l-(pipeddm-4-y^l ;3-diliydiopymmdme-2,4-dione. 
Pteparation of other Comoounds of Fotmula 
Similarly, following the procedure of 1 8A above, but replacing benzyl urea with other 



conq)ounds of formula (30), other compounds of formula (3 1) are prepared. 



20 



A. 



EXAMPLE 19 
Preparation of a Compound of Fonnula (24) 
Preparation of a Compound of Foimula (24) in which is Benzyl 




25 



To a solution of 6-anuno-l-ben2yl-l,3-dihydropyriniidine-2,4-dione (2.0g, 9.2mmol) in a 
mixture of 15ml of N,N-dimethylfonnamide and 5ml of water at 90'*C was added sodium nitrite 
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(1 .27g, 69inmol). To this reaction mixture was added concentrated hydrochloric acid until there 
was no deepening of color, and the mixture was heated at 70°C for 1 hour. The solvent was 
removed under reduced pressure, ihe residue dissolved in water, and concentrated hydrochloric 
acid added to produce a pH of 4.0. The precipitate was filtered ofif, washed with water, and dried 
5 under reduced pressure, to provide 6-amina-5-nitroso-l-benzyI-l ,3-dihydropyrimidine-2,4- 
dione, a compound of formula (24). 

B. Preparation of other Compounds of Formula (24) 

Similarly, following the procedure of 19A above, but replacing 6-amino-l-ben2yl-l,3- 
dihydropyriniid]ne-2,4-diQne with oflier compounds of fonnula (31), the following compounds 
10 offonnula (24) were prepared 

6-amino-S-mtroso-l -methyl- 1 ,3-dihydropyrimidine-2,4^ 
6-amino-5-mtroso- 1 -n-prqpyl-1 ,3-dihydiopyrimidine-2,4-dione; 
6-amino-5-nitn)SO-l-n-butyl-l,3-dihydropyrimidine-2,4-dione; and 
6-amino-5-nitroso-l -isobutyl-1 ,3-dihydropyrimidine-2,4-dione. 

15 

C. Fteparation of other Compounds of Fonnula (24) 

Similarly^ following the procedure of 19A above, but replacing 6-anmio-l-bem^l-l,3- 

* dihydiopyrimidine-2,4-dione with other compounds of fonnula (31), the following compounds 

of fonnula (24) are prepared. 
20 •6-amino-5-nitroso-l -methyi-1 ,3-dihydropynmidine-2,4-dione; 

6-amino-5-nitroso-l-isopropyI-l,3rdihydtopyrimidine-2,4-dione; 

6-amino-5-mtioso-l-n-pentyl-13'<lihydrbpyrhmdine>2,4^ 

6-amino-5-nitroso-l-propylpentyl-l,3-dihydropynmidine-2,4-diQne; 

6-amino-5-nitroso-l-(2-phenylethyl)-l,3-dihydr(qpyrimidine-2,4-dion^ 
25 6-amino-5-nitroso-l-(2-methoxyefliyl)-l,3-dihydropyrimidine-2,4-dione; 

6-amino-5-iutroso-l"(3-hydroxypropyl)-l,3-dihydropyrimidine-2,4-dione; 

6-amino-5*nitFOSo- 1 -(4-fluorobutyl)-l ,3-dihydropyrimidine-2,4-dione; 

6-amino-5-nitroso-l-(2-ethyicaitoxyBthyI)-.l,3-dihydropyrimidine-2,4-d^ 

6-anmio-5-nitroso-l-ethenyl-i,3-dihydropyrimidine-2,4-dione; 
30 6-amino-5-mtroso-l-cyclopentyl-l ,3-diTiydropyrimidine-2,4-dione; 

6-amino-5-mtroso-l-(3-hydroxycyclopentyl)-l,3-dihydn)pyrimidine-2,4-dio^^ 
6-Mnino-5-nitroso-l-cyclohe?orl-l,3-dihydropyriraidine-2,4-dione; 

6-amino-5-nitcoso-l-cyclopropyknethyl-l,3-dihydn>pyrinMdine-2,4Klion^ 
6-amino-5-nitioso-l -phenyl-l ,3-dihydropyriniidine-2,4-diQne; 
35 6-amino-5-nitroso- 1 -(pyrid-3-yl)- 1 ,3 -dihydropyrimidine-2,4-dione; 
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6-amino-5-nitros<)-l-(pyrid-3-ylmethyl)-l^.d%dropy^ 
6-amiiio-5siitroso-l-(tetrahydro 

6-aimiK)-5-mtroso-l -(piperidm-4-yl)-13-<lihyd^ 



10 



15 



20 



25 



D. Preparation of other Compounds of Fonmiia (2A) 

Simaarly,. following tbe procedure of 1 9 A above, but replacing 6-amino-l-benzyl-M- 
dihydrqpyrimidine.2,4-dione with other compounds of fonnula (31). olher compounds of 
fonnula (24) arc prepared. 

EXAMPLE 20 
Preparation of a Compound of Formula (21) 
aiation of a Compound of Fonnula r2n in which is Benzvl 



A. 




To a solution of 6-amino-5.mtroso-l-benzyl-l,3-dihydropyrimidine-2,4-dione (1.15g, 
4.7mmol) in 1 2.5% aqueous ammonia (40ml) at 70°C was added sodium hydrosulfite (2.44g, " 
14mmol) in portions over 15 minutes. On cooling the reaction mixture in an ice ba± the product 
precipitated out. It was filtered, washed with water, and dried under reduced pressure, to provide 
5,6HKamino-l-ben2yl-l,3-^ihydropyrimidine-2,4H3ione, a compound of formula (21). 

B. Preparation of other Compounds of Formula (2 1 ) 

Similarly, following the procedure of 20A above, but replacing 6-ambo-5-nitrDso-l. 
benzyl-l,3-<iihydropyrimidine-2,4-dione with other compounds of fomiula (23), the following 
compounds of formula (21) were prepared: 
5,6-diamino l-methyl-l,3-dihydropyrimidine"2,4-dione; 
5,6-diamino l-n-propyl-l,3-dihydropyrimidine-2,4-<iione; 
5,6-diamino-l-n-butyl-l,3-dihydropyrimidine-2,4-dione; and 
5,6-diamino-l-isobutyH,3-dihydiopyrimidine-2,4-dione. 
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C. Pr q)aration of other Compounds of Fonnula (21) 

Similarly, following the procedure of 20A above, but replacing 6-ainino-5-mtix)so-l- 
benzyl-l,3-dihydropyrimidxne-2,4-dione with other compounds of fomiola (23), the following 
compounds of formula (21) are prepared. 
5 5,6-diamino-l-methyl-l,3-dihydropyrimidine-2,4-dione; 
5,6-diamino- 1 -isopropyl- 1 3-dih^opyriniidine-2,4-dioue; 
5,6-diaiuino- 1 -n-pentyl-1 ,3-dihydiopyrimidine-2,4-dione; 
.5,6-diamino-l -propylpentyl- 1 3'<lihydiQpynmidine-2,4-dione; 
5»6-diamino- 1 -(2-phenylethyl>l^-dihydropyrimidine-2,4-dione; 
10 5,6Khamino-l-(2-methoxye1hyI)-13-dihydxopyrimidine-2,4-dione; 
5,6-diamino-l -(3-hydroxypropyl)- 1 ,3-dihydropyrimidine-2,4-dione; 
5,6-diamino-l-(4-fluorobutyl)-l^Kiiliydropyrimidine-2,4-dione; 
5,6-diai]iino-l-(2-ethyIcaxboxyethyl)-l,3-<lihydropy^ 
S,6-diamino-l -etfaenyl-l,3-<lihydropyrimdine-2,4^ 
1 5 5,6-^amino-l-cyclopentyl-l,3^1ihydTopyrimidine-2,4H]ione; 

5,6-dianmo-H3-hydroxycyclope^tyl)-l,3-dihydropyrimidine-2,4-dione; 
5,6Hiiamino-lH5yclohexyl-l,3-dihydropyriinidine-2,4-dione;- 
5,6-diimmno-l-cyclcpropylmethyl-13-dihydropyrimi 
5,6-diamino-l-phenyl-l,3-dihydrt)pyriniidine-2,4-dione; 
20 5,6Kliamino-l-(pyridO-yl)-l,3H]ihydropyriinidine^2^4KtiQ]^ 

5,6-diamino-l -Cpyrid-3-ylme1hyl)«l ,3-dihydropyrimidine-2,4-dione; 
5,6-diamino-l-(tetrahydrofiiian-3-yl)-l,3'dihydropyiiimdi^ and 
5,6-diamino-l-(piperidin-4-yl)-l,3-dihydropyrimidine-2,4-dione. 

25 D. Preparation of other Cpmuounds of Fomiula (21) 

Similarly, following the procedure of 20A above, but replacing 6-amino-5-mtroso-l- 
benzyl-1 ,3-dihydropyrimidine-2,4-dione with other compounds of fonnula (23), other 
compounds of formula (2 1) are prepared. 

30 



35 
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EXAMPLE 21 
PrepaiatioD of a Compound of Foimula I 
A. Preparation of a Compoimd of Fomula I where is Hvdrogen> I's BenzvL is 
Hydrogen, X is 1 .4-Pvrazolene. Y is Methylene, and Z is Phenyl 




Lu]al 



10 A solution of 5y6-diamino-l -benzyl-1 ,3-dihydropyrimidine-2,4-dione (200mg, O.Smmol), 

I 

l-benzylpyra2X)le-4-ca]t>oxylic acid (202m^ Inmiol) and l-(3-dunethylaminopropyl)-3- 
eth^catbodiimide^hydiochloiide (191mg, Inunol) was dissolved in N,N-dimefliylfonnaniide and 
stirred for 16 hours. Solvent was then removed under reduced pressure, and tihe residue 
dissolved in hexamethyldisilazane (HMDS). To this solution was added ammanium sul&te, and 
15 the mixture was heated at 125° C for 80 hours. Excess HMDS was removed under reduced 
pressure^ and the residue slurried with a mixture of 1 : 1 methanol and water. The solid was 
filtered of^ wa^ed with 1 : 1 mettianol and water, and dried under reduced pressure, to provide 3- 
bep^]-8-[l-benzylpyTa2ol-4-yl]-l,3,74rihydropurine-2,6-dione, a compound of Formula L 



20 B. Preparation of a Compound of Formula I where R' is Hvdroeen. R^ is Hydrogen. X is 

1 .4-Pvra2olene. Y is a Methylene, and Z is Phenyl, varying R , 

Similarly, following the procedure of 21 A above, but replacing 5,6-diamino-l-benzyl- 

1 ,3*dihydropyrimidine-2,4'dione with ofiier compounds of formula (2 1 ), the following 

compounds of Formula I were prepared: 
25 3-n-propyl-8-[ 1 -benzylpyrazol-4-yl]-l ,3,7-trihydrDpurine^2,6-dione: 

3-isobutyl-8-[l-benzylpyrazol-4-yl]-l,3,7-trihydropurine-2,6-dione; 

3-ben2yl-8-[l-ben2ylpyrazol-4-yl]-l,3,7-trihydropurine-2,6-dione; 

3-n-butyl-8-[l-benzylpyrazol-4-yl]-l,3,7-trihydropurine-2,6-dione; 

3-(2-mefliy]propyl)-8-[ 1 -benzylpyrazol-4-yI]-l 3,7-trihydTopurine-2,6-dione; and 
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3-methyl-8-[l -benzylpyrazol-4-yl]-l,3 J.trihydiopurme-2,6-dioTO 

C. PieDaration of a Compound of Fomula I where R' is Hydrogen, varying is 

Hydrogen. X is 1 .4rPyrazolene. Y is a Methylene^ and Z is Phenv^ 
5 . Similarly, following the procedure of 21A above, but optionally replacing 5,6-dianiino-l 

benzyl- l,3-dihydropyrimidine-2,4-dione with other compounds of formula (21), and optionally 

replacing l-benzylpyrazole-4-carboxylic acid with other compounds of formula (22), the 

followiiig compounds of Formula I are prepared. 

3-metbyl-8-[l-benzylpyrazo]-4-yl]-1 ,3,7-trihydropurine-2,6-diorie. 
10 3-isopropyl-8-[l-bai2ylpyiazol-4-yl]-l^,7.trihydropurine-2,6-dione. 

3-n-pentyl-8-[l -ben2ylpyrazol-4-yl].l,3,7-trihydropurine-2,6-dione. 

3-( 1 -propylpentyl)-8-[ 1 -ben2ylpyra20l-4-yl].l ,3,7-triliydropurine-2,6-dione. 

3-(2-phenyethyl)-8-[ 1 -benzylpyrazol-4->i]- 1 ,3,7rtrihydropurine-2,6-dione. 

3-(2-me1hoxyeihyl)-8-[14»enzy^yrazol-4-yl]-l,3,7-trihydropurine-^^ 
15 3<3-hydroxypropyl)-8-[l-benzylpyra2ol-4-yl]-l,3,7-trihydropurine-2,6-dione^ 

3<4-fluorobutyl>8-[l-benzylpyrazol-4-yl]-lA7-trihydropurine-2,6-^^ 

3-(2-ethylcarboxyethyl)-8-[ 1 -benzylpyrazol-4-yl]- 1 »3 »7-trihydropurine-2,6-<3ione. 

3-efiienyl-8-[ 1 -bcnz)4pyrazol-4-yl]-l ,3,7-trihydropurine-2,6-dione. 

3-cyclppfflityl-8-[l -benzylpyrazol-4-yl]-13,7-trihydropurinc-2,6-diane. 
20 3-(3-hydioxycyclopentyl)-8-[l-benzylpyTBZol-4-yl]-l ,3,7-tiihydropurine-2,6-dione. 

3K7clohexyl-8-[l-benzylpyrazol-4-yl]-l,3,7-trihydropurine-2,6-dione. 

> 

3H;yclopn)pylmethyl-8-[l-benzylpyra2ol-4-yl]-l,3,7-trihydrppurine-2,6-dione. 

3-phenyl-8-[ 1 -benzylpyrazol-4-yl]-:l ,3,7-trihyiropiUTne-2,6-dione. 

3-(pyrid-3-yl)n-propyl-8-[l -ben2ylpyra20l-4-yl]-l 3,7-trihydropu^ 
25 3-(pyrid-3-ylmethyl)-8r[l*-benzylpyrazol-4-yl]-l»3,7-trihydropurine-2,6-di 

3-(tfitrahydroforan-3-yl)-8-[l-benzyipyrazol-4-yl]-l,3,7-trihydropurine-2,6-dio^^ 

3-(piperidin-4-yl)-8-[l-benzylpyrazol-4-yl]-l,3,7-trihydropurine-2,6-dione. 

D. Preparation of a Compound of Formula I where is Hydrogen, varying R^. is 

Hydrogen. X is L4-Pvrazolene. Y is a Methylene, and 2 is Phenyl 
.30 Similarly, following the procedure of 21A above, but optionally replacing 5,6-diamino-l- 

benzyl-l,3-dihydropyrimidine-2,4-dione with other compounds of formula (21), and optionally 

replacing l-benzylpyrazole-4-carboxylic acid with other compounds of formula (22), other 

compounds of Formula I are prepared. 

• • • ■ 

35 • • 

■ 
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EXAMPLE 22 • 
Preparaticm of a Compound of Foimula f33) 
A. Preparation of a Compound of Fonnula f33^ in which is n-Butyl and is Methyl 




(33) 

5 A suspension of 6-anuno-l-metfayl madl (3.0g) in anhydrous N^-dimethylfoimainide 

dimethylacetal (lOml) and NJ^-dimethylacetamide (50ml) was waimed at 40''C until the 
disappearance of starting material was observed (60 min). Potassium-carbonate (lOg) and n- 
hatyi bromide (7.8g) were then added, and the reaction mixture was stnred at 80°C for 16 hours. 
The.ieaction mixture was cooled to room temperature, filtered, flie solvents were evaporated and 
iO the product of formula (33), 6-[l-azar2-(dimetfaylainino)vin}d]-3-butyM-me%l-13- 
dihydropyrimidine-2,4-dione, was used as such for fbs next reaction. 

B. Preparation of Compounds of Formula (33\ varying and 

Similarly, following the procedure of 22A above, but optioiially replacing 6-amino-I- 
1 S methylumcfl wi& other compounds of fonnula (3 1), and optionally replacing n-butyl bromide 

with other alkyl halides, the following compounds of formula (33) were prepared: 

6-[ 1 -aza-2-(dimethylamino)vinyl]- 1 -methyl- 1 ,3-dihydropyrimidine--2,4-dione; 

6-[l-aza-2-(dimethylamino)vinyl]-l-methyl-3-ethyl-l,3Hlihydropyriniidine-^ 

6-[l-aza-2-(dimethylammo)vinyl]-l-methyl-3-propyl-l,3-dihydropyrimidine-2^ 
20 6-[ 1 -aza-2-(dimethylamino)vinyl]- 1 -ethyl-3- prop-2-ynyM ,3-dihydrGpyTimidine-2,4-dione; 

6-[ 1 •iaza-2-(dimethylaniino)vinyl]- l-ethyl-3-propyl-l ,3-dihydropyrimidine-2,4-dione; 

6-[ 1 -aza-2-(diniethylamino)vinyl]- 1 -methyl-3-butyl- 1 ,3-dihydropyriinidine-2,4-dione; 

6-[ 1 -a2a-2-(dimethyIamino)vinyl]-l -methyl-3-sec-bulyl- 1 ,3 -dihydropyrimidine-2,4-dione; 

6-[ 1 -aza-2-(dimethylamino)vinyl]- 1 -methyl-3-cyclopropyhnethyl-l ,3-dihydropyrimidine-2,4- 
25 dione; 

6-[l-a2a-2-(dimethylamino)vinyl]-l-€diyl-3-cyclcqjropylmethyl-l,3-di^ 
dione; 

6-[l-aza-2-(dimcthylaniino)vinyl]-l-ethyl 3-sec butyl- l,3-dihydropyiimidine-2,4-dione; and 
6-[l-aza-2^dimefliylanuno)viniyl]-l-efliyl-3-n butyl-l,3-dihydropyriiiudiiie-2,4-dipne. 

30 
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■ • 

C. Preparation of Cpmpounds of Formula (33\ varying and 

Similaily, following the procedure of 22A above, but optionally replacing 6-amiiio-l- 
meihyluracil vdfb other compounds of formula (31), and optionally rqplacing n-butyl bromide 
with other alkyl halides, other coiiq)ounds of formula (33) are prepared. 

5 

EXAMPLE 23 
Prepaiation of a Compound of FnTmnla (^4) 
A. Preparation of a Compoimd of Formula (34) in whidi R* is n-Butvl and R^ is Metfavl 



o 




• (34) - 

10 • 

The6-[(lE)-l-aza-2-<dime%lamino)vinyl]-3-butyl-l-methyl4,3-d^ 
2,4-dione (4.0g) obtained in Example 22A was suspended in methanol. To ttis suspension was 
added aqueous ammonium hydroxide, and the reaction mixture was stirred at room temperature 
for 48 hoiu:s. After startii^ig material was no longer observed, the solvents were removed under 
1 5 reduced pressure, the residue was suspended in water, and ihe precipitate was filtered, washed 
with water, and dried under reduced pressure, to provide crude 6-aniino-3-butyl-l -methyl-1 ,3- 
dihydropyrimidine-2,4-dione, which was used as such in Ihe next reactioa 

B. Preparation of Compounds of Formula (34), varying R* andR^ 
20 Similarly, following the procedure of 23A above, but replacing 6-[(l£)-l-aza"2- 

(dimethylaniino)vinyl]-3-butyl-l -methyl- l,3Hiihydropyriniidine-2,4-dione with other 

compounds of formula (33), the following compounds of formula (34) were prepared: 

6-amino-l-methyl-l ,3-dihydropyrimidine-2,4-dione; 

6-amino-l -methyl-3-ethyl-l ,3-dihydropyrimidine-2,4-dione; 
25 6-aniino-l-methyl-3-propyl-l,3-dihydiopyriinidine-2,4-;dione; 

6-amino-l-ethyl-3-(prop-2-ynyl)-l,3-dihydropyrimidine-2,4-dione; 

6-airiiiK)-l-€thyl-3-propyl-l,3-dihydropyriinidirie--2,4-dioiie; 

6-aiiuno-l-methyl-3-sec-butyl-l,3-dihydropyriinidine-2,4-dione; 
. , . 6-aniino*l-me{hyI-3-cyclopropylme&yl-13-dihydropyrmridine-2,4-dione; 
30 6-amino-l -ethyl-3*cyclopropylme1hyl-l 3-dihydropyrimidine-2,4-dione; 

4 • 

83 Anomey Doeket Ko. 01-163-WO2 



wo 2004/106337 



PCTAJS2003/014085 



6-amino-l -ethyl 3-sec butyl-l,3-<iihydropyriinidine-2,4-dione; and 



6-ainiiio-l-ethyl-3-n butyl-ly3-dihydropyximidme-2,4-dione. 



5 




10 



EXAMPLE 24 



Preparation of a Compound of Fonnula I 
A, Preparation of a Compound of Formula I where is n-ButvL is MethvL X is 1.4- 
Pviazolene^ Y is Methylene, and Z is 3-FluoTOphenyl 



same manner as shown for tlie conversion of a compound of fonnula (23) in Examples 14, 15, 
16, and 17. That is, reaction with sodium nitrite to a 5-nitioso-6-ainino derivative, which is 
reduced to a 5,6-diamino derivative, which in turn is reacted with an appropriately substituted 
carboxylic acid of formula Z-Y-X-COzH to provide a compound of Formula L En this manner, 

20 the following compounds were prepared: 

l-butyl-3-methyl-8-{lT[(3-fluorophenyl)mefliyl]pyrazol-4-yl}-l,3,7-trihydropuii^ 
1 -methyl-3-sec-butyl-8^pyrazol-4-yl- 1 ,3,7-trihydropurine-2,6-dione; 
3-methyl-l-piopyl-8-[l-ben2ylpyrazol-4-yl]-l,3j7-tTihydropuTine-2,6-dione; 
3-ethyl-l-(prop-2-ynyl)-8-[l-beiizylpyrazol-4-yl]-l,3,7-trihydropurine-2,6-dione; 

25 3-ethyl-l-propyl-8-[l-benzylpyrazol-4-yl]-l,3,7-trihydropurine-2,6-dione; 

l-sec-butyl-3-metfayl-8-[l-benzylpyrazol-4-yl]-l,3,7-trihydropurine-2,6-dione; 

l-cyclopropylniethyl-3-methyl-8-[l-benzylpyrazoW-yl]-l,3,7-trihydropurine-2,6-di^^^ 

3-ethyl-l-propyl-8-{l-[(3-trifluoromethylphenyl)methyl]pyrazol-4-yl}-l,3,7-trihydropurine-2,6^ 




15 




dione; 

30 3-ethyl-l -propyl-8-(pyrazol-4-yl)-l ,3,7-trihydropurine-2,6-dione; 
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1 <yclopropyImefhyl-3-ethyl-5- {1 -[(3-tiifluon)me^ 
1iihydio(niriBe-2,6-dion^ 

ethyl 2.(4-(2,6-dioxo-l 3-<iiptopyl(l,3 J-trihydropuiin-S-y^ 

1 -cyclopropylmefhyl-3-methyI-8- {1 4(3-trifiuoroiiiethyIphenyl)methyl]pyrazol-4-yl}-13,7- 
5 trihydropiiriiie-2,6-dione; 

3-methyl-l ^propyl-8- { 1 -[(3-iiifluoioniefliylphenyl)methyl]pyrazol-4-yl} - 1 ,3,7-trihydiopurine- 
2,6-dione; " 

3-methyl-l-propyl-8-{l-[(3-fluarophenyl)me%l]pyra2»l-4-yl}4,3J-t^ 
l-«yclopropylme%l-3-meaiyl-8-{l-[(3-fluoiopheay^^^ 
10 trihydropurine-2,6-dioae; 

l-cyclopiopylmethyl-3-€thyl-8-pyiazoI-4-yI-l,3J-tiihydiDp^ 
l-sec-butyl-3-etbyl-8-{ 1 -[(3-fluoiophenyl)me%l]pyrazoH-yl} -1 ,3,7-trihydropur^^ 
l-4jutyl-3-methyl-841-benzylpyrazol«4-yl]-l,3,7-tra 
l*butyl-3-methyl-8-(pyiazoM-yl>i^,7-t]ihyd]:opi^ 
15 l-sec-butyl-3-ethyl-8-[I-ben2ylpyiazol-4-yl]-13,7-tri^^ 
l-sec-butyl-3-inethyl-8-(pyrazol-4-yl>l,3,7-trihydiopii^ 

1 -sec-butyl-3-meliiyl-8- { 1 -[(3-trifluonmie%lphenyi)m8&^^ 
2,6-diQne; 

l.sec-butyM-metfayl-8-{l-[(3.fluorpphenyl)me%l^ . . 

* 

20 dione; 

1 -e%l-3-me%l-8- { 1 -[(3-fluorpphcnyl)me%l]pyrazoi-4-^^ 
1 -cthyl-3-meth5l-8- { 1 -[(3-trifluoromethylphenyl)methy^ 
dione; 

1 -sec-butyl-3-ethyM-{ l-[(3-fluoipphenyl)methyl]pyraTO -1 ^,7-trihydropiirine-2,6-*one; 
25 l<yclopropylmefliy!-3-e%l-8-{l-[(3-fluorophenyl)me%l]pyra2ol-^^ 
2,6-dione. 

1 -butyl-3-methyl-8-(l - {[3<trifluorome%l)phenyl]methyl}pyr^ 1 ,3,7-trihydropurine- 

2^6-dione; 

3-ethyl-l-(2-methylpiopyl)-8-pyrazoI-4-yl-l ,3,7-trihydr^^ 
30 l-(cyclopropylm€%l>3-ethyl-8-{l-[(3-fluorophenyl)met^^^ 
trihydropunn&-236-dione; 

l-e%l-3-methyl-8-pyrazoi-4-yl-l,3J-trihydropiiriiifi-2,6-^ 
l-ethyl-3-methyl-8-[l-beiizylpyrazol-4-yl]4,3,7-trihydropum^ 

3-etbyl-l-propyl-8-[l-({5-[4-(trifluon)mc%l)phenyl](lA4^^^ 

35 yl]-l,3J-tiAydropiirme-2,6-dione; 
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■ 

3-ethyl-l-propyl-8-[l-({5-[4-{trifluoroinethyl)phenyl]isoxazo 
tnI]ydTopurine-2,6-dioiie; ' 

3-ethyl-l-propyl-8-[l-(2-pyridylmethyl)pyra2ol-4-yl]-l ^,7-trihydropuriiie-2,6-dione; 
8-(l - {[5<4-cUoiophenyl)isoxa2X)l-3-yl]m€thyl}pyrazol-4-yl>3-ethyl- -propyl-1 ,3 J- 
trihydropurihe-2j6-dione; 

8-(l - ([5-(4<;hloTophenyl)(l ,2,4-oxadia2ol-3-yl)]me%l}pymoM -propyl-! ,3,7- 

trihydropurine-2,6-dione; 

3-( {4-[ 1 -(cyclopiDpyImcthyl)-3^ethyl-2,6-diaxo-l 3,7-tiihydropu^ 
yl]pyrazolyl}melliy])beiizenecaibQiiitrile; 
8^1-{[3-(4-chlorophenyl)(l,2,4K>xadiazol-5-yI)]me1hyl}pyiazo^^ 
trihydrqpurine-2,6-dione; 

3-ethyl-8-{l-[(5-phenylisoxazol-3-yl)methyl]pyTa2ol-4-yl}-l-propyl-l,3,^ 

3-ethyl-l-propyl-8-(l-{[6-<tri£hioiomethyl)(3i)yridyl)]me1i^ 
trihydTopuime-2,6-dione; 

3-{[4-(3-cthyl-2,6-dioxo-l-piqpyl-13.7-tiihydnq>urin-8-yl^ 
beDzenecazbomtiile; 

3-e%l-l-propyl-8-{l-[(3-(lH-l^^,4-tetraazol-5-yl)pheayl^^ 
trihydiopurine-2,6-dione; 

3-ethyl-8-{l-[(6-methyl(3-pyridyl))methyl]pyra2ol-4-yl}-l-p^ 
dioQ^ 

l-{(^lopropylmethyl)-3-ethyl-8-(l-{[6-(trifluoromethy^ 
trihydropurine-2,6-dion€; 

3-ediyl-l-(2Tmefliylpropyl)-8-(l-{[6-(tiifluoromethyl)(3-p)^^ 
1iihydropuiine-2,6-dione; and 

8-[l-(2-<lH-l,2,3,4-tetraa2ol-5-yl)e1hyl)pyrazoM-yl]-l-(cyclopropy]m^ 
trihydropurine-2,6-dione. 
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10 



EXAMPLE 25 

Hard gelatin capsules containing the following ingredients are prepared: 

Quantity 

Ingredient rme/capsulel 
Active Ligredient 30.0 
Starch 305.0 
Magnesium steaiate 5.0 ' 

Hie above ingredients are mixed aiKl filled into bard gelatin cq}sules. 



EXAMPLE 26 

A tablet formula is prepared using the ingredients below: 

Quantity 

Ingredient fmg/tablet) 
15 Active Ingredient 25.0 

Cellulose, microcrystalline 200.0 

Colloidal silicon dioxide 10.0 

Stearic acid 5.0 

The components are blended and compressed to form tablets. 
20 EXAMPLE 27 

A dry powder inhaler formulation is prepared containing the following components: 

Ingredient Wei ght % 

Active Ingredient 5 

Lactose 95 
25 The active ingre dient is mixed with the lactose and the xnixtore is added to a dry powder 

inhaling appliance. 



EXAMPLE 28 

30 Tablets, each containing 30 mg of active ingredient, are prepared as follows: 

k 

Quantity 

Ingredient fme/tablet^ 
Active Ingredient 3010 mg 

, Starch 45.0 mg 

35 Midocxystalline cellulose 35.0 mg 
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PoIyvinylpyiTolidone 

(as 10% solution in sterile water) 4.0 mg 

Sodium caxboxymethyl starch 4.5 mg 

Magnesium steaiate O.Smg 
5 Talc 1.0 mg 

. Total 120 mg 

The active ingredient, starch and cellulose are passed through a No. 20 mesh U.S. sieve 
and mixed IhoTou^y. The solution of polyvinylpyrrolidone is mixed with the resultant 
10 powders, which are then passed throug|h a 1 6 mesh U.S. sieve. The granules so.produced are 
dried at 50 to 60 ""C and passed through a 16 mesh U.S. sieve.. The sodium carboxymethyl 
starch, magnesium stearate, and talc, previously passed through a No. 30 mesh U.S. sieve, are 
dien added to the granules which, after mixing, are compressed on a tablet machine to yield 
tablets each weighing 120 mg. 
15 EXAMPLE 29 

Suppositories, each containing 25 mg of active ingredient are made as follows: 

Ingredient Amount 

• ■ . ^ 

Active Ingredient 25 mg 

20 Saturated £itty acid glycerides to 2,000 mg 

The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the 
saturated fatty acid glycerides previoiisly melted using the minimum heat necessary. The 
mixture is flien poured into a suppository mold of nominal 2.0 g capacity and allowed to cool. 

25 

. EXAMPLE 30 

Suspensions, each containing 50 mg of active ingredient per 5.0 mL dose are made as 
'. follows: 

30 Ingredient- Amount 

Active Ingredient 50.0 mg 

Xanthangum 4.0 mg 

Sodium carboxymethyl cellulose (11%) 

Microcrystalline cellulose (89%) 50.0 mg 

35 Sucrose 1.75 g 
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Sodium b^oate iO.Omg 

> 

Flavor and Color q.v. 
Puzified water to .5.0 mL 

5 The active ingredient, sucrose and xanthan gum axe blended, passed fhiough a No. 1 0 

mesh U.S. sieve^ and then mixed with a previously made solution of the microaystalline 
cellulose and sodium caiboxymetbyl cellulose in water. The sodium benzoate, flavor, and color 

« 

are diluted with some of the water and added with storing. Sufficient water is tiien added to 
produce the required volume. 
10 EXAMPLE 31 

A subcutaneous formulation may be prepared as follows: 
Ingredient Quantity 
Active Ingredient 5.0 mg 

ComOil l.OmL 

15 

EXAMPLE 32 

An injectabIe prq)aFation is prepared having the following composition: 



20 Ingredients Amnimt 

Active ingredient 2.0 mg/ml 

Manhitol, USP 50 mg/ml 

Gluconic acid, USP q.s. (pH 5-6) 

. water (distilled, sterile) q.s. to 1.0 ml 

25 Nitrogen Gas, NF q.8. 



EXAMPLE 33 

A topical prq}aiation is prepared having the following composition: 

30 Ingredients grams 

Active ingredient 0.2-10 

Span 60 2.0 

Tween 60 2.0 

35 Mineral oil 5.0 

Petrolatum 0.10 

Methyl paraben .0.15 

Propylparaben 0.05 

BHA (butylated hydroxy anisole) 0.0 1 

40 Water q.s.tolOO 
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All of the above ingredients, except water, are combined and heated to 60^ C with 
stirring. A sufBcient quantity of water at 60^ C is flien added wilfa vigorous stirring to enuilsify 
the ingredients, and water then added q.s. 100 g. 



Sustained Release Composition 



Ingredient 



EXAMPLE 34 

Weight Prefenred 
Range Range (%1 



Most Prefeixed 



r 

Active ingredient 



50-95 



70-90 



75 



10 



15 



20 



25 



30 



NficFOcrystalline cellulose (filler) 
Methacrylic acid copolymer 
Sodium hydroxide 
Hydroxyprqpyl methylcellulose 
Maguesium stearate 



1-35 5-15 10.6 

1-35 5-12.5 10.0 

0.1-1.0 02-0.6 0.4 
0.5-5.0 1-3 2.0 

0.5-5.0 1-3 2.0 

Ihe sustained release formulatians of this invention are prepared as 
follows: compound and pH-dependent binder and any optional excipients are intimately . 
mixed(dry-blended}. The dry-blended mixtoxe is then granulated in the presence of an aqueous 
solution of a strong base which is sprayed into file blended powder. The granulate is dried, 
screened, mixed widi optional lubricants (such as talc or magnesium stearate), and compressed 
into tablets. Prefeired aqueous solutions of strong bases are solutions of alkali metal hydroxides, 
such as sodium or potassium hydroxide, preferably sodium hydroxide, in water (optionally 
containing up to 25% of water-miscible solvents such as lower alcohols). 

The resulting tablets may be coated with an optional film-foiming agent, for identification, 
taste-masking purposes and to improve ease of swallowing. The fihn forming ag^t will 
typically be present in an amount ranging from between 2% and 4% of the tablet weight 
Suitable tihn-fonning agents axe well known to the art and include hydroxypropyl. 
methylcellulose, cationic methaciylate copolymers (dimethylaminoethyl methacrylate/ 
methyl-butyl methacrylate copolymers - Eudragit® E - Rohm. Pbaima), and the Hke. These 
fOm-forming agents may optionally contain colorants, plasticizers, and otiier supplemental 
ingredients. 

The compressed tablets preferably have a hazxlness sufGcient to withstand 8 Kp 
compression. The tablet size will depend primarily upon the amount of compound in the tablet 
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The tablets will include from 300 to 1 100 mg of compound free base. Preferably, the tablets will 
include amounts of compound £ree base ranging from 400-600 mg, 650-850 mg, and 900-1 100 
mg. 

In order to influence the dissolution rate, the time during which the compound containing 
5 powder is wet mixed is controlled. Preferably the total powder rmx time, i.e. the time during 
. which the powder is exposed to sodium hydroxide solution, will range from 1 to 10 minutes and 
preferably from 2 to 5 minutes. Following granulation, the particles are removed from the 
granulator and placed in a fluid bed dryer for drying at about 60^C. - 

10 

EXAMPLE 35 
adenosine receptor assays 

Methods 

Radioligand binding for Aig adenosine receptor . Human Aas adenosine receptor cDNA was 
1 5 stably transfected into HEK-293 cells (referred to as HEK-A2B cells). Monolayer of HEK-A2B 
cells were wa^ed with PBS once and harvested in a buffer containing 10 mM HEPES (pH 7.4), 
10 mM EDTA and protease inhibitors. These cells were homogenized in polytron for 1 minute 
at setting 4 and coitcifiiged at 29000 g for 1 5 minutes at 4^C. The cell pellets were washed once 
with a buffer containing 10 mM HEPES (pH7.4), i mM EDTA and protease inhibitors, and were 
20 resuspended in the same buffer supplemented with 10% sucrose. Frozen aliquots were kept at - 
80^C. Competition assays were started by mixing 10 nM ^H-ZM214385 (Tocris Cookson) with 
. various concentrations oftestconqpounds and 50 ^g membrane proteins in TEbuf^^ 

Tris and 1 mM EDTA) supplemented with 1 Unit/mL adenosine deaminase. , The assays were 
incubated for 90 minutes, stopped by filtration using Packard Har^esto: and washed four times 
25 with ice-cold TM buffer (10 mM Tris, 1 mM MgC12, pH 7.4). Non specific binding was 

determined in the presence of 10 \xM ZM2i4385. The affinities of compounds (i.e. Ki values) 
were calculated using GraphPad software. 

Radioligand binding for other adenosine receptors . Humaii Ai, A2a» A3 adenosine receptor 
cDNAs were stably transfected into eidier CHO or HEK-293 cells (referred to as CHO-Al, 

30 HEK-A2A, CH0-A3). Membranes were prepared frx)m these cells using the same protocol as 
described above. Competition assays were started by mixing 0.5 nM H-CPX (for CHO-Al), 2 
nM ^H-ZM214385 (HEK-A2A) or 0.1 nM ^^^I-AB-MECA (CH0-A3) with various 
concentrations of test compounds and the perspective membraiies in TE bufier (50 mM Tris and 
1 mM EDTA fo CHO-Al and HEK.A2A) or TEM buffer (50 mM Tris, 1 mM EDTA and 10 

35 mM MgClz for.CHO-A3) suppl^ented widi 1 Unit/noL adenosine deaminase. The assays were 
incubated for 90 minutes, stopped by filtration using Packard Harvester and washed four times 
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* 

with ice-cold TM buffer (10 inM Tris, 1 mM MgC12, pH 7.4). Non speciiic binding was 
detennined in Ac presence of 1 jiM CPX (CHOAl), 1 pM ZM214385 (HEK-A2A) and 1 yM 

• 

IB-MECA (CHOA3). The afBnities of compounds (i.e. Ki values) were calculated using 
GrapbPad software. 

5 . cAMP measnremeirts. Monolayer of transfected cells were collected in PBS containing 5 mM 
EDTA. Cells were washed once with DMEM and resuspended in DMEM containing 1 Unit/mL 
adenosine deaminase at a density of 100,000-SOO»000 cells/ml. 100 pi of the cell suspension was 
mixed with 25 pi containing various agonists and/or antagonists and the reaction was Isept at 
37^C for 15 minutes. At the end of 15 minutes^ 125 pi 0.2N HCl was added to stop the reaction.- 

10 Cells were ceatrifuged for 10 minutes at 1000 ipm. 100 pi of the supeniatant was removed and 
acetylated. The concentrations of cAMP in the supeniatants were measi^ed using the direct 
cAMP assay from Assay Design. 

AiA and A2B adenosme receptors are coi^led to Gs proteins and thus agom 
adenosine receptor (such as CGS2 1680) or for A2B adenosine receptor (such as NECA) increase 

15 the cAMP accinnulations whereas the antagonists to these receptors prevent the increase in 

cAMP accumulations-induced by tbe agonists. Ai and A3 adenosine receptors are coupled to Gi 
proteins and thus agonists for A] adenosine receptor (such as CPA) or for A3 adenosine receptor 
(sQch as IB-MECA) inhibit the increase in cAMP accumulations-induGed by focskolin. 
Antagonists to Ai and A3 receptors prevent the inhibition in cAMP accumulations. 

20 The compounds of the invdition were shown to be Aoa-antagonists by the above tests. 

Compounds of the inv^tion were also tested in a mouse model for asduna, using the 
procedures disclosed in US patent 6«387»913, the relevant portion of which is herdby 
incoiporated by refisrence, and shown Id be efficacious. 

25- 
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WHAT IS CLAIMED IS: 

■ 

1 . A compound of the Foimula I or Formula II: 




5 

Formula I Fonnulall 

wherein: 

and are independently chosen from hydrogen, optionally substituted aUcyl, or a group -D- 
£, in which D is a covalent bond .or alkylene, and £ is optionally substituted alkoxy, 
10 optionally substituted cycloalkyl,.optionally substituted aiyl, optionally substituted 

heteroaiyi, optionally substituted heterocyclyl, optionally substituted i^enyl, or 
optionally substituted alkynyl, with the proviso that when D is a covalent bond E cannot 
beaUcoxy; 

R^ is hydrogen, optionally substituted alkyl or optionally substituted cycloalkyl; 
15 X is optionally substituted aiylene or heteroaiylene; 

Y is a covalent bond or aOQrlene in which one carbon atom can be optionally replaced by -0-, -S- 
, or -NH-, and is optionally substituted by hydroxy, alkoxy, optionally substituted amino, 
or -COR« in vflnch R is hydroxy, alkoxy or amino; 
witii the proviso tiiat when the optional substitution is hydroxy or amino it cannot be adjacent to 
20 a heteroatom; and 

Z is hydrogen, optionally substituted monocyclic aryl or optionally substituted monocychc 
heteroaryl; 

with the proviso that Z is hydrogen only when Y is a covalent bond and X is optionally 
substituted 1,4-pynizolene; and, 
25 with the proviso that when X is optionally substituted arylene, Z is optionally substituted 
monocychc heteroaryl. 
■ 

2. The compound of claim 1, wherein: 

R' and are independentiy hydrogen or optionally substituted lower alkyl, 

• • • 
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is hydrogen; 
• X is optionally substituted heteroaiylene; and 

Y is a covalent bond or lower alkylene. 

5 3. The compound of claim 2, wherein X is optionally substituted pyrazolone, Y is lower 
alkylene, and Z is optionally substituted phenyl, optionally substituted oxadiazolyl, optionally 
substituted isoxazolyl, or optionally substituted pyridyl. 

4. The compound of claim 3, wherem is lower alkyi optionally substituted by cycloalkyl 
10 and R^ is hydrogen. 

5. The compound of claim 4, wherein X is optionally substituted 1,4-pyrazolene. 

6; The compoiind of gl ??™ ^, wherein Y is -CH?-, and Z is optiopally substitoted phenyl. 

15 

7. The compound of claim 5, wherein Y is -CHi-, and Z is optionally substituted 
oxadiazolyl. 

8. The compound of claim 5, wherein Y is -CH2-, and Z is optionally substituted pyridyl. 

20 

9. The compound of claim 8, wherein R* is ^lopropylmethyl, X is 1 ,4-pyrazolene, Y is - 
C3I2-, and Z is 2-pyiid5fl, namely l-(cycloprqpylmethyl)-8-[l-(2-pyridyhnethji)pyrazol-4-)i]- 

■ 

I, 3,7-trihydropurine-2,6-dione. 

25 1 0. The compound of claim 8, wherein R^ is n-butyl, X is 1 ,4-pyra2olene, Y is -CH2-, and Z 
is 3-trifluoromefliylpyrid-2-yl, namelyl-n-butyl-8-[l-(6-trifluoromethylpyridin-3- 
yhnethyl)pyrazol-4-yl]- 1 ,3,7-trihydropurine-2,6-dione. 

II. The compound of claim 3, wherein R^ and R^ are indepaidently lower alkyl optionally 
30 substituted by cycloalkyl, 

12. The compound of claim 1 1 , wherein X is optionally substituted pyrazolene. 
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13. The compound of cMm 12, wherein X is optionally substituted 1,4-pyrazolene, Y is - 
C!H2- or -CHCCHa)-, and Z is optionally substituted phenyl, optionally substituted oxadiazolyl, or 
optionally substituted isoxazolyl. 

5 14. The compound of claim 1 3, wherein and are n-propyl, Y is -CHj-, and Z is 3-(4- 
chlorophenyl) [1 A4]oxadiazol-5-yl, namely 8-(l-{[3-(4-chlorophenyl)(l A4-oxadiazol-5- 
yl)]methyl}pyrazbl-4-yl)-l,3-diprop>i-l,3,7-trihydropurine-2,6-d^^ 

• - . ■ 

15. The compound of claim 13, wherein R^ and R^ are n-propyl, Y is -CHr, and Z is 5-(4- 
10 trifluoiomethylphenyl)isoxazol-3-jd, namely 1,3-HlipiopyM^^ 

(trifluoromethyl)phenyl]isoxazol-3-yi}methyl)pyrazol-4-ylH 

16. The compound of claim 13, wherein R^ and R^ are n-prppyl, Y is -CHa-, and Z is pyrid-2- 
yl, namely l^HiiprDpyl-8-[K2-pyridylmethyl)pyrazol-4-yl]-l,3,7-trihydn5puxm 

15 

17. The compound of claim 13, wherein R^ and R^ are n-propyl, Y is -CH2-, and Z is 3- 
caiboxyphmyi, namely 3-{[4-(2,6-dioxo-l,3-dipropyl-l,3,7-trihydropurin-8- 
yl)pyrazolyl]methyl}benzoic acid. 

20 18. The compound of claim 13, wherem R^ and R^ are n-piopyl, Y is -CShr, and Z is 2- 
trifIuoromethylpyrid-3-yI, namely l,3-dipropyl-8-(i-{[6-(trifluoromethyi)(3- 
pyridyl)]methyl}pyrazol-4-yl)-l,3,7-trihydropume-2,6-diOT^ 

19. The compound of claim 13, wherein R^ and R^ are n-propyl, Y is -CH2-, and Z is 3- 
25 (1 A3,4.tetrazol-5-yl)phenyl, namely l,3-dipropyl-8-{l-[(3-(lH-l,2,3,4-tettaa2ol-5- 

yl)phenyl)methyl]pyra2ol-4-yl}-l,3,7-trihydrqpuiine-2,6-dione. 

20. The compound of claim 13, wherein R^ and R^ are n-propyl, Y is -CH2-, and Z is pyrid-2- 
yl-6^caiboxylic acid, namely 6-{[4-(2,6-dioxo-l,3-dipropyl-l,3,7-tiihydropurin-8- 

30 yl)pyra2olyl]methyl}pyridme-2-carboxyIicacid. 

21 . The compound of claim 13, wherein R' is n-propyl, R^ is ethyl, Y is -CH2-, and Z is 2- 
pyridyl, namely 3-ethyl-l-propyl-8-[l<2-pyridyhnethyl)pyrazol-4-yl]-l,3,7-trihydropurine-2,6- 

dione. 
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22. The compound of claim 13, wherein R* is n-propyl, is ethyl, Y is -CH2-, and Z is 5-(4- 
chlofophenyl^isoxazol^-S-yl, namely 8-(l-{[S-(4-chlorophenyl)isoxazol-3-yl]me1hyl}pyra2Sol'4- 
yl)-3-ethyl-li)iopyl-l,3»7-trihydropurine-2,6-dione. 

5 23. The compound of. claim 13, wherein R^ is n-prqpyl, R^ is ethyl, Y is -CH2-, and Z is 3-(4- 
chlorophenyl)-[l,2,4]-oxadia2oi-5-yl, namely 8-(l-{[3-{4-chlorophenyl)(l,2,4-oxadia2ol-5- 

■ • 

yl)]methyl}pyrazol-4-yl)-3-efliyl-l-propyl-l,3,7-trihydropurine-2,6-dioiK 

24. The compound of daim 13, wherein R^ is n-piopyl,R^ is ethyl, Y is <:H2-, and Z is 6- 
10 (trifluoromethyl>pyiid-3-yl, namely 3-ethyH-propyl-8-(l-{[6-(trifluoromethyl)(3- 

pyridyl)]methyl}pyrazol-4-yl)-l,3,7-trihydropuxine-2,6-dione. 

25. The compound of claim 13, wherein R^ is cyclopropylmethyl, R^ is ethyl, Y is -CH2-, and 
Z is 6-(trifluoromethyl)-pyrid-3-yl, namely l-(cyclopropyhnethyl)-3-ethyl-8-(l-{[6- 

1 5 (trifluoromethyl)(3-pyridyl)]methyl}pyrazol'4-yl)-l ,3,7-trihydropurine-2,6^ 

26. Thecompoundof claim 13, wherein R is 2-me1hylpropyl, R is ethyl, Y is '-CH2-, and Z 
is 6-(trifluoromethyl)-pyridO-yl, namely 3-c&yl-l-(2-methylpropyl)-8-(l-{[6- 
(tiiftooromefhyl)(3-pyridyl)]methyl}pyrazol-4-yl)-l,3,7-trihydiopurine-2,6^^^ 



20 



25 



27. A method of treating a disease state hy inhibition of an adenosine recq>tor characterized 
as AiB, comprising administering to a mammal in need thereof a therapeutically effective dose of 
a compound of the formula: _ 




X-Y-Z 



o 



Formula n 
wherein: 

R^ and R^ are independently chosen fiom hydrogen, optionally substituted alkyl, or a group -D- 
£, in which D is a covalent bond or alkylene, and £ is optionally substituted alkoxy, 
q^onally substituted cycloalkyl, optionally substituted aryl, optionally substituted 
heteroaiyl, optionally substituted heterocyclyl, optionally substituted alkenyl, or 
optionally substituted alkynyl, with the proviso that when D is a covalent bond £ cannot 
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beaJkoxy; 

is hydrogen, optionally substituted alkyl or optionally substituted cydoalkyl; 
X is optionally substituted arylene or heteroaiylene; 

Y is a covalent bond or alkylene in which one carbon atom can be optionally replaced by -0-, -S 
5 , or and is optionally substituted by hydroxy, alkoxy, optionally substituted amino, 

or -COR, in which R is hydroxy, alkoxy or amino; 
with the proviso tiiat when the optional substitution is hydroxy or amino it cannot be adjacent to 
aheteioatom;and 

Z is hydrograi, optionally substituted monocyclic aiyl or optionally substituted monocyclic 
10 heteroaryl; 

with the proviso that when X is optionally substituted arylene, Z is optionally substituted^ 
monocyclic heteroaiyL 

28. The method of claim 27, wherein the disease state is chosen fiom atherosclerosis, 
15 ang;ogenesis» type n diabetes, diabetic retinopathy, cancer, and asdmi 

29. The method of claim 27, wherein the disease state is an inflammatoiy gastrointestinal 
tract disorder. . 

20 30. The method of claim 29, wherein the inflaTnTnatpiy gastromtestinal tract disorder is 

ft 

diarrhea. 

« 

3 1 . The method of claim 27, wherein the disease state is a neurological disorder. 

■ * 
• - • 

25 32. Hie method of clann 3 1 , wherein the neurological disorder is senile dementia, 
Alzheimer^s disease, or Parkinson's disease. 
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